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The right-liancl side of slied, seen from 
the front (as shown i 

the left-hand side. 


roadster witk wlieels 40 in, 
d a; diameter, imthaving sinee 

: the top transverse cycle, Ifind I can,"by removing (me 
c ; the bottom stay, ]) ; Irom tricycle, place the tuu-w 
e; the floor, F; the roof, u ; the well, Tlie first thing to be dune 


H0>V TO BUILD A TRICICLE HOUSE, 

BY H, B, P* 


rii' 


1), is mar 


IT 

in r ig. 


got a Safety la 


riTij 


4 


1 


1 


. • 


¥ 




III :i'> 

liy thu 

ildur is to tiilvu llic uxlruiin.' width, l*;ii;itli 

and wor 

iShmdd tlio ; 


i SHALL endeavour in this article, and by the back, 
the aid of the acoompanyin" drawings, to ; door, h. 

IP make it an easy task for readers of this | The dimensions shown 
■ paper to construct a tricycle house or shed 

W themselves at much less 
coat than having to buy one 
It has been my aim to 
- make it as portable as 
't possible, compatible with 
I'!'strength. When once built, 

!' it can be taken to pieces 

and refitted easily within e 
. the hour. 

When asunder, the sepa 
•^;rate parts of the shed con- 
fVsist of only eight pieces: 
iti: via, the two sides. th( 
transverse stays above and 
below door, the back, the 
fioor, the roof, and the door, 
the whole being held together 
Iff by eight bolts and nuts, 
ffvith the exception of the 
infoof, which is neld i 

!*tion by four hard wood • 
iff catches. 

For the convenience of 
F those who may not be able 
;^to undwstand the drawings 
■80 easily, I have marked 
i^each of the eight parts, as 
i well as the pieces composing 
those parks, by Vdock letters, 

’ 90 that it can be seen at a 

„ glance to which part of the 

I' shed the pieces belong if the 
^dmwing.s do not show it 
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oe.sides tlie iiiachino. 
the hoiLsc iiai5 to he much 
laiger than the one shown, 

tlic .scantlings niicst be in¬ 
creased in section. 

All the scantlings are 1 

ni.X ,‘3in., the roof and Hoor- 
iug hoards J in. thick, butt 
jointed. TJie boarding for 
the door, sidc.s, and back of 

are }j in. planed : 
that is about A,- in. thick 
gnwved and tongued. 

To proceed with the build¬ 
ing of a shod as sliown on 

gs: commence with 

the .sides, which, being simi¬ 
lar, e-KCept that one is right 

baud and the other left, if 
we describe one it will be 
sufficient. Take a .scantling 

6 ft. .3 in. long,, 'enual to the 

total length oT the shed : this 
is for the bottom horizontal 
stay. Now cut two others, 
0 ft. 2 in. and 4 f 
long, for vertical posts at 
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Fig. 1.—Perspective View of House witt Door open, 

showlnr Interior ' 
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• X—longitudinal SecUon through a 6 In Fig. 4: for Joint in Upper Right 1 

Left-hand Corner, see Figs. 6, 6, 7. Fig. 3 


hand Corner at G, see Figs. 8, 9,10 : for Details of Construction In Upper 
f roht Elevation, partly In Section. (Scale of Figs. 2 and 3, A In. to 1 ft.) 
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front and back respeetivelv. These must I wide, by 3 m. deep. A slot must now be cut in the vertical posts and not held by bolte 
that thriSf-l^ of the horizontal stay comes i don e i n the same way. ^ the side frames, they can now he nailed to- 

outeideor a<»ainst the boarding when fitted ; The two front corner joints below the gether thoroughly and then boarded; the 

np Havintted these and fastened them door are similar to preceding, with the ex- boards, in. thick grooved and tongued, 

which the roof rests can now b^e measured. : scantlings arc horizontal, and not inclinef scantlings and side posts, the hoards, 

hlfiajs ofst w^ Three i bottom ,s4 facing the interior of house scant ing, thus preventing roof working 

• top She roof scantling to rest in; also two reccsse.s, H in. long by li in. deep, and The bolts (higs. 13 and 14) can now he 
two slots on the inner side for roof catches ^ in. from the front. These are to carry the .screwed to the ends of transverse stays, 
to turn in The positions of these can be two lioor beams (as shown in 2, 3, 4). In the case ot the top stays, hack and front. 
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ng, 4._pian of House, showing Roof Boards removed in Upper Left-hand Coraer; Felt rem 


so tliat they 1 the underneath the stay. In the 

1 bottom ones they are above. Holes mMt 

he bored through the sides, and tae 
: reces.ses slightly enlarged to allow bo n ^ 

: this should be done carefully, to aUow j 
as little play as possible. The bolts (snor'd 

13, 14) are drawn to scale, and are 

flattened out and di’illdd toi 


A 


They are placed near each .side, 
will .support the two large wheels of cycle. 

Having completed the four front corner 
joints, there will be no difficulty with the 

In cutting out the recesse.s for pas.s 

must be made for the 
this case are flush wi 


measured in Fig. 2, or in the larger scale 
details. Having done this, the other side 
can be made exactly similar, but the opposite 
hand to the first. 

We must now calculate the length of the ] back ones, 
transverse stays. The door in this case is I stays, 

3 ft. 6 in. wide; this gives the distance be¬ 
tween the vertical .side posts, back and front; 
but in order to keep the stays solid "we 

must allow ^ in. at each end for letting into 

; vertical posts of sides. This gives us a 

‘ length of 3 ft. 7J in. Cut five scantlings to 

■ this length, two for front and three for back. 

The front and back joints vary slightly; wx 

will therefore describe the former first 
taking as example the top right-hand joint the end. 
above door first (in Figs. 8, 9,10). Cut out 1 so 

from end of stay a piece in. deep by J in. I stay, at back, the slots must be cut for carry 
, long (see Fig. 10). This leaves on the end of ing floor beams a.s in the front one. 

stay a projecting piece ^in. long, by 1 in, I The middle stay at back is simply recessed 1 floor, can 
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now 




.. hi 
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i 


allowance 

boai'dsj ’which in 
the oiitf^icle of the vertical posts (see Fig. 7). 
The tongue on end of stajr in this case is 
I not flush with one side, as in front ones, but 

more in the centre of end of stay* Havin 

the ends, the corre- 

g recesses must be cut in the ver- 

^ as I mentioned 


rith j in Figs* 


1 k 


' I ■ 


I in. diameter, 

three screws. , 

When the bolts are fitted through the sides 
the nuts and washers can be put on an ^ 

screwed up, not forgetting to „ i 

middle stay at the back in its place, vvnen - 

screwing up, care should be taken tn ^ 


, I 
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if 


“IN 




ff 


a 


cut these tongues on 
spondin 

tical side posts, allowin^, , , i , 

before, for tliG boarding to come flush with \ does not produce any warpi g- 

The four back joints are similar, The back can now be boarded, usm 

there ivill be no difficulty. In the bottom same kind of boards—namely, groo 

tongued bo:irds— as used in tiie^siuea. - 

The two beams, Hin. x3 in., for cariy^^ 

be iiLsertedt a.nd the 
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■ftummff the floor can be nailed down, care must be provided : this is laid on the plat- made as follows ;—Mould a Var of |'t!uent, 
heins taken that the naiU only enter the form and fiU*i four times with broken say -2 in. simare, and when ihoroiiudily stU 

lanaitudinal beams insert^ for that stones, then twice with gravel, and once suspend it byoue end; then hx a lx;X to the 

nnrDoee otherwise the house could not be with ground lime: the whole is then pulled 1 other end, and grailu-tny fall u with s^id 
toSoMto pieces without some trouble. down, and thoroughly mixed together; water I till the bar is broken: the weight ot the box 

Oommence bcKirding from the back. The j is then sprinkled on, and the whole turned * and Sitnd, divided by lour, will i-e the r rtak- 
flrst beard will have to be fitted over the J over and mixed rill it is thoroughly ineor- ing-strain twr stjuare inch, 
bolts, and the last board also, w'hich must 1 ponitetl. Too much water must uot be put | Portland cement exp.mds m sett nig. ana 

ih. from tbe front of Wuse. It will i on, but every part must be wetted: if broken j this quiility should l-e taken note oi m 

thmact as a jamb for the door when closed, bricks are used, they will take more water j 
Strips of wood liin. wide bv Jin. thick can j than hard stones. It is then wheeled into 

now be nailed up the two front posts and i the trenches, and tipped to the full depth j 

across the top stay, to act for the same pnr- j at one operation : when up to the top it is 

po^: each end of top strip to be cut out i levelled over and well rammed down. 

I Iti leaving off for the night, three or four i 

For the roof, cut three beams 11 in. x i feet are liid" in at half the full depth to form 

3 in, to drop between the side boarding into | an overlapping joining for starting on the 

the recesses already cut in the top longi- I next day. 

tudinal scantlings, the tops of same coming \ It Portland cement or lias lime be used 
flush with the top of s 

4 .in thick, caa now Vie nailed on, allowing described ; the proportion of broken stones sewer 

them to overhang the sides and ends if in. I and gravel is varied to suit difierent trenches cut to a imlform fall: if this plan is 

Four hatd wood catches tseen in Figs. 2. 3, i circmnsrauces; in some cases a less quantity not adopted, some p;vrts will have a great 
5, and 6) can now be cut and fitstened by , is used, and in some more—as much as ten fall, while other piirts have 
wood screws into roof, in such positions j to one of lime or cement: but the projiortion w-hieh soon causes them to be 
tiwtt when turned the tongues on same will i given will make a fair average concrete the pip>es should never have 

cat^ into recesses on side seanthngs. When j which will set in a day or two. | in. to the foot'; the bottom of the trenche.s 

the house is permanently fitted, these screws When concrete is laid in a stream or should be neatly sloped, and a hole made 

i^be tightened to prevent catches working running water, it is mixed dry and tilled for the socket of the pipe : the joints should 
roDod and roof being carri^ ofi'. into Viitgs which are tied up and sunk, the be made with pnJdlevl clay, and sliould bo 

Felting ^ould now lie nailed on the roof bags preventing the finer parts of the ' made perfectly watertight; sometimes the 
}»iuds, ^lowiQg it to hang over the sides j cement from being carried away before it joints are made with Portland eoment. but 
and ends, as shown, to prevent the drippings 1 is set, _ j where junctions occur it is advi.s^tble to use 

f^Dg on the woodwork. It should ncov i The system of packing in concrete, which clay, as if a pipe should have to taken 
be well tarred, to make it impervious to 1 consists of laying la^e stones iu the mass, i up, if the jomrs are cemen-te^i. the pipes will 

_ j is not looked" on with favour, as_although j have to be broken to get them out ; whether 

The door hardly needs any description, ; in some eases, if the packing is solidly cement or clay is used, c.tre should Iv t.akeii 
bring composed of ^ in. bi^rds, grooved ; bedded and evenly distributed, it might be that none squee^ies i-hrougb t he joint to the 
and tongued, and held tc^eiher by three t adopted, yet there is such a temptation to inside, or it will cause a stoppage; the 

b»fct»nc I in. X 4 in. The size and snie of j put too much in, that its use is now inside must be loft quite smooth and clear. 

hinges are clearly shown in Fig. 2, and the ' generally forbidden, j Xo drains shouKl Vie laid under the doors of 

anangement for fastening door, when closed, 1 M hen lime is uscvi for concrete, it should a house, except there is no stber outlet, and 
to a large scale in Figs, 11, 12, front eleva- i be grey stone lime, fresh burnt, and ground thev should then be bedded and ixcvered 
tioD and plan respectively. j as soon as received. with cement 

The whole can now be well painted to any j _ p. bQity of sewer gas escapiin 

coloQT to suit the builder's taste ; a gooii AIoktau axd L emekt. | chamber, or manhol 

date colonr will be found serviceable. TUe mortar U'ied bv the bricklaver i** com- * outside the house kirgo enough for a man u> 

The house can be placed in a vard just 1 poS of o^e pvSt of jrey stohe lime to ■ go down, and work a clemming luush in 

p» it is. If on earth, a brick should be i three parts of clean sharp sand : chalk lime < of a stovqvige ; the manhole should be 

placed under each foot. | jg not suitable for building purposes, 1 ? m*. brickwork, and shomd havc 

As the lime is received from the kilns, it ] close fitting iron door on the top and a 

is turned over and sprinkled with as much concrete bottom, wut hat hail a pip 

water as will slake it, and covered up with i depth formed in it with the ooncrere. 

sand to keep the steam and heat from i branch drams should hate propeih- 

escaping; when cool, it is mixed with throe made junctions, and no 
parts of sand to one of lime, and put j ehould run into a snialler. \ arious 

through a fine screen or riddle ; it is then I dram pipes, iunctions, em.,; 
mixed with water, and turnetl over and [ Figs. ^9.10,and 11: a sjphon trap (rig. K) 

CoxcEETE is a mixture of ground lime or 1 beaten to a proper consistency, or it may should be fixed in the drain ‘ 

•Portland cement with broken stones and | lie ground in a mill till of the requisite main sewer and the hou>e to iTevent the 

graTel and is used to form an artificial I fineness aud eonsisiency. The proportion i -^irh i' 

that U not of one uniform hardness. not carrvfing so much as others. Fi^ 13 and all wa^.e 

, It was formerlv the custom to tip it For damp situations, blue has lime is 
from a high staging, as it was supposed to used ; it is mixed in the same manner, but tfiip 

be moro^did ^en thus tipped ; tmt it has does not carry quite so much sand. Lias oi them be con iec c.1 ,o the 

'.been found timt this system causes all the lime isobtaine<i princiiully from ,\berthaw drdiii!>. ^'^^n tht drains aix ‘ 

roofer parts to run to the outside, leaving in Wales, and Rirrow in Leicestershire. wet ground, the pipes shvUi^ lie I , in 
the finer in the centre, and consequent! v Portland cement is used in damp situa- bricks or liar stones, and tm L Lrh.il. U 
the material is not so strong. It is tions, and where great strength is required, the trench ftllLil in with icuKUi coni.e.c. 

*MTP nearly disoirded^ and the concrete is It is manufactiired in Tarious piirts of thii? 'tnd \\eLl rammcvi qotvu, 

^ther run into the trenches^ or tipped countrj'; it is mixed with tliree part^ of 
uOmas low a level bs possible. [ sand to one of cement, generally^ although 

-IIn commencing the eoncretinsr of founda* lor didferent purposes the quantity of sand j In comniencing to biuid brick walls* the 
'tioQB, & level platform of 3 in. Seals should is varied ; the less s;vnd that is iised» the lowest courses are built wider than the wali 
‘be laid down ; the lime., as it is receiv^ quicker the cement sets- It should not he which is to come uixm them, and are called 
trotn the kilns, is ground in a mill till of the j mixed in larger quantities than can be used j footings; the courses should nor be set lv\ctc 
Tcqnifiite finenesss and must be kept drj* r iu one day, as it soon stidens, aud when ; more than in., as ir^ 
after being ground ; the stones must be j remixed with tvater is much weaken Good i there should be any setilcincnt. the ends of 
broken to pass throuirh a 2 im ring, and Portland cement should weigh about 112 the bricks are liabU to bo suaiq^ed off. and 
fihouid be sharp, angular pieces—smooth lbs, per bushel and should bear a tensile ! thus destroy the object of tl 
round pebbles are not suitable ; the gravel stniiu of from three to four hundred ynmnds | which is to pve a larger l^earing surUce to 
^thotild Dave the tiiic sand screent^ out of it ; j i>er square inch* It is generally tested by a ; the walls, Hg. In is a section of footings 
box of suitable size withnnt ton or boirnm 1 machine, but an anproximate test mav be I for a brick and half wall ; when a htilf brick 


J 


two 


using it. 

Komaa 
cement 
rminint 

Parian, Keen's, and Martin's 
used by plasterers for skirtings, 

i and other inside work. 


cement is similar to Portland 

; it will set in 

water; it is not much used now. 

OfTneiit-s are 

mo'.iKlings, 
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Init sets 


■ ^ 
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i 


1 


Dr.mx?. 


In commencing to lay the drains from 
manner as | bouse, the deptb'oi the outlet into the main 

hould first be ascertained, and the 








soareety any, 

stopped up; 
less fall tlian 


k 




concrete to prevent any pvvsi- 

g, and .an instw- 
should be made 
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9 —simple Junotloa. Fig, 10.—Double Junction. Fig. 11.- Bend. Fig. 12.—Syphon Trap. Fig. la—Slni or TF.O^ 

*1 Trap, Fig, 16,—Footings* Fig. 16.—Old English Bond ; elevation. Figs. 17, IS.—Dltto: sectlona. fig. 19 .—Fleml^ 

21.—Ditto: sections. Fig. 22,—Ditto, with Old Englleh Inside. Fig, 23, —Herrlng-Boiie Bond. Rg* 24 .—DonW* 
ditto. Figs. 26, 2a—Hollow Wans* Fig, 27.—Wan Ties 
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Chip Carving. 

occurs in the footings, it is laid in the centre j fire-brick lining of kilns, furnaces, etc., and 
of the wall. The footings should be at least sometimes in circular work ; but for any 
9 in. wider than the wall which comes upon | quantity of circular w'ork the headers and 
them. 
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having 

should 


can be bought under 2a. Gd,, and I 
advise a 3 b., 49., or 58, pair if the 
student can atford it. All these things can 

be purcha.sed at any well-known artists’ 

colourmen, such as Itowney and Co., Win- 
sor and Newton, or Lechertier, Barbe <fc Co. 

I now come to the tools: two are (^uite 
sufficient, although four different ones are 

sometime-s used for 
the very elaborate pat¬ 
terns ; an oil-stone 

and a strop complete 

the outfit; the.se last 
are for sharpening the 

tools when they get 

dulled with use, but 
at first it is better to 
have them ready 
sharpened; they can 
be obtained at the 

2 —Diagram show Sclicol of Art Wood 

ing Mocte uXg Carving, the City and 

Guilds Technical In¬ 
stitute 

Road, South Kensington, for Is. each ; the 
whole outlay will cost about 8a. 

I wish to impress strongly on .students 
the necessity of setting out their jiatterns 
very carefully with pencil and compasses 
before beginning to cut with the tools; 
those who have learnt geometry, as far as 
the standard requir^ for the second grade 
art examination, will have no difficulty in 
doing this correctly; but a great number 
of “ would-be ” chip carvers have never had 
to do with this kind of drawing, and find 
the setting out of their patterns the most 
troublesome part of the work. For their 
benefit I shall devote a large part of the 

present paper to the working out of a few 

simple geometrical problems, which ivill be 

CHIP CVRVING found always useful, such as finding the 

Flemish bond consists of alternate headers I ^ * centre of a circle, dividing a line into equal 

and stretchers in each course ; it is generally n u 4 to dividing angles into equal parts, con- 

used for house frontsjbut is not so strong as hjuj.*. strncting an equilateral triangle, and making 

Old English bond ; Fig. 19 is an elevation ^ »®e:ks, such figures as pentagons, hexagons, and 

of a wall in Flemi.sh bond, and Fit's. 20 and School 0 / Wood Carviiu/, Soiuk Kensington. octagons. And now, before I begin these 

21 sections of two cours4 in a brick and —— problems, a word or two about the proper 

half wall faced on both sides. It will be Chip carving has now become a popular way of using the drawing instruments will 

observed that every second course is com- P^istime, especially among ladies ; it ha.s not be amis.s. 

menced witha three-quarter brick and the [ many things injts favour Mt^entails li*tlc 

cross joints are carried through the wall; 
the cut headers, a. a, are called snap 
headers, and do not break joint with the 
stretchers immediately under and 
them, making three straight joints; the 
snap headers are laid at each side of the 

ll alternately 


stretchers arc moulded to the curve; the 
stretchers are called compass bricks, and 
the headers, which are narrower at one end 
than the other, are called bull heads. 


Boiro OF Brickwork. 


The bonding of brickwork is one of the 

most important parts of bricklaying; it con¬ 
sists in laying the bricks in such 


a manner 

that the bricks in each course cross or over¬ 
lap the joints of the course immediately I This bond is used for filling in panels 

below them not less than 2^- in. The bricks under arched recesses; Fig. 23 is an 

built with their ends into the walls are elevation ; the bricks are cut to a small set- 
called headers, and those built lengthways .square with an angle of 45**, and must be all 
are called .stretchers; the proper method of of one length, the setting being regulated 

keeping the bond right is to make all the by a larger set square ; Fig. 24 shows another 
cross joints run straight through the wall, 1 form called double herring-bone bond, 
and to commence the quoins or angles right. 

The young bricklayer should carefully study 
the proper method of bonding at first, as a 
bad method in this, as in anything else, is 
not easy to unlearn. The two principal 
bonds used in this country are Olci En 
and Flemish bonds. 


Herring-Bone Bond. 


A 


B 


GO 


o 


o 


Hollow Wall.s. 


■ \ 


45 


Walls are now often built with a 2 or 2i- 
in. cavity, to keep out the damp; Fig. 25 is 
a section of a one brick, or rather two haif- 
glish I brick, wall with a 2 in. cavity, making the 

finished width of wall 11 in.; thetwo portions 
of the wall are tied together with iron wall 
ties (Fig. 27); these should be of wrought 
iron, galvanised or tarred while hot to keep 
them from riLsting; in building the wall, a 
lath the width of the cavity with a cord 
attached to each end is laid on tlsc ties ; 
this prevents the mortar dropping to the 

bottom of the cavity and filling it up ; the 
lath is drawn uji as the next row of ties are 
reached j the ties are fixed 18 in. apart 
longitudinally and 2 ft. vertically ; the cross 
joints should be well filled with mortar, 
ig. 26 is a section of a brick and lialf wall 
with 2J- in. cavity ; the 9 in. work is gener¬ 
ally built inside to give a better bearing to 


. <^0 




Set-GquareB. 


Exhibition 


Old English Bond. 

Old English is considered the strongest 

bond; it consists of alternate courses of 

headers and stretchers; 
the face or elevation of a wall in Old 
English bond, and Figs. 17 and 18 sections 
of the joints in two courses of a brick and 

half wall. It will be observed that eachjliead- 
ing course has a quarter-brick inserted at the 
quoin, and that the cross joints in the w'all 
run right through; every brick, therefore, . 
overlaps the joint of the brick below it by p 
2i in. For a thicker wall, the joints must 

be set out in the same manner, observing 
that the bricks are headers at one side of 
the quoin, and stretchers at the other side. 


Pin- 


16 shows 


the floor joists. 


Flemish Bond. 


I In using the set-squares, the longest sides 
expenditure either of strengtli or money, should be placed against^ each other, m 
and it can be worked at an ordinary table, shown in Fig, 2. By holding them in this 
making neither noise or incs.'?. I .shall de- position, pressing down one firmly with one 
vote this paper to the description of the hand and sliding the other along its edge, 
instruments and tools required, and to you can draw any number of lines parallel 
explaining the best methods of setting out to each otlier_ along the side marked A B, 

to Hj Ib&ttOF t^ond " if [ p^ttcros OrTid tli© iriQjiiijiirilfit-ioo of tliQ tools. | 

± -I n_ J_* Ji-■! f^ i ji- 1-1 in ' 1 JT.-n L'l kX \ ^ I rt 4 -i 

two tnree-qqarter bricks were used, instead 
of a whole brick and a half brick, the joint 
would be covered ; Fig. 22 is a section of a 

brick and half wall, with Flemish bond face 
and Old English inside ; in this case, snap 
headens occur, which is a source of weakness, 
and often more snap headers than are really 
needful are u.sed, the facing bricks being of a 
superior quality to the inside bricks. 

G.4RDEN Wall Bond. 

This is generally used in walls one brick 

thick for yard and garden walls ; it consists 
ot three stretchers and one header alter¬ 
nately in each course ; as the bricks vary in 
length, and the wall is faced on both sides, 
it is difficult to get headers all of one length ; 
a smaller number are therefore used. An¬ 
other kind of garden wall bond, which, is not 
much used except in the north, consist.s of 
three or four courses of stretchers to one 

course of headers. 


over 


I whilst lines dnawn along a c will be at 
Patience is indispen.sable to the chip right angles to the former. By using the set- 
carver, and those who do not already p_os- squares you can avoid the confusion caused 

it will find the pursuit of chip carving by having to draw so many lines, as would 
an excellent means of cultivating this de- be the case if you constructed lines parallel 
sirablo virtue. to each other, or at right angles to each 

Here is a list of implements required;— other, bythe geometrical method. Compa.«ses 
Two pencils, an H H for ruling with, and an .should be held firmly 

H B or even B B for drawing in freehand by one hand only, and 

lines, a straightedge or flat ruler, two set- the hand should 
squares, angles of 45° and 60°—for the bone- placed at the top of the 
fit of those of my readers who have had instrument, the first 

experience of geometrical instruments, and second finger and 

X give a .sketch of a the thumb being used 

.set-square angle 45° (as shown in Fig. 3). 

(Fig. 1)—and a good Enough has noiv been 

pair of compasses ; said about the way of 

and here I should holding the instruments, 
like to warn students and the student, after a 
against buying cheap very short time, will be- 
coinpn.sses or cheap come quite at home with them. We now 
boxes of instruments: come to the problems, 
they cause no end of Problem 1.—How to divide a line into 
annoyance and waste two equal parts, or, _ to . speak more 

of time; you will technically, to bisect a given line. We will 

never regret giving a good sum for com- suppose that a b, Fig. 4, is the given line; 

1 am convinced that nothing worth from the two points, a and B, at each 


wa 


sess 


be 










no 


o 


Tig. 3p— Hot 

to bold tbo 

Compa&Befi* 


Fig. 1 .—Set-square, 45”. 


Heading Bond. 

Heading bond consjLsts of lieadera only in 

each course; it is generally used for the 


passes. 


A. 
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Chip Capping. 


[Work-^une 7 , isM, y' 


extremity of the line you mark off with the (see Pigr. 4) by line, E D. The centre of the [ space to their description; 

compasses two arcs or parts of circles (see circle will fall on this line somewhere, but to that is cut is triangular, thou 

Fig. 6) : these_ circles find the exact .spot, bisect this line, E D, and equilateral. ' 

may be auy size, but the centre of this line will be the centre of To construct an equilateral trianele after 

they must be both the the circle and table, c ; both these lines determining the size you wish the side to 

same, and also they will be useful, as they form the diameters be—say V in., as a b— from the two 

must be larger than of the table. [ tremities 

half the line; where Now I will suppose that we want our 

these circles cut above table divided into eight parts, and as it is 

and below the line, very aivkward to deal witii the outside edge 

D and E, are two of the table, we first of all determine the 

points; draw a line, size w^e wish to make the centre pattern, 

connecting th(»e, and and describe this smaller circle ; for if this 

it will cut the line, A B, is divided, and the lines drawn out to the 

into two equal parts | edge of tiic table, the ivliole table will be di- 

at point c. 

Problsnt- 


y single chip 
h not always 


ever 


<T 




ez 


A B, describe 

two arcs \Yitli a 


I 


B as 

radius; and where these 
arcs cut each other 
be the top or apex of 

the triangle, and lines 


y 


A 




ticn' this point 

lateral Triangle. ® form the two 
(Sides, J io.) other sides of the figure. 

1 centre of the tri- 

angle will always be required, but as the 

triangles are usually so small, I think it 
better to judge of this by tlie eye instead : 
of using the geometrical method of getting 
it; of course the point we require will be 
at ail exactly equal distance from each of i 
the three sides. 


Bisection of I vided. Bi¬ 
sect angles, 

A c B, Fig. S, 
and s c B 
in the fol- 

1 o w i n g i 


2. —To di¬ 
vide a line of a given 
length into any number of equal parts, a b 
is the line, and I will suppose it is to be 

divided into 
B five equal 


Stralgat Line. 






•'t 


1 


2 


3 


4 


5 


A 


• I 


manner: 


parts; A B From A and 


Draw lilies from a, b, and c 
and these lines 
will divide the triangle into 
three equal parts ; it is these 

sections of the triangle 


a 


1 




may be any 

length, from | scribe four 
an inch up 


B and D de- 


2 


t 




Fig. 5.—um- 
slon of Line 
of given lengtli 
Into any num¬ 
ber of equal parta 


arcs equal 
to any num- in radius to 
ber of feet: 




4 


or 


each other; 

it could al- they 

ways be di 

W 


£r 


that form the little 


a 






G 


will 

. . , . - cut each 

vided in tliw way : From A or B—it does not other i 11 

signify which—draw a line, A c, at auy angle 
to A B, then mark off along that line, start¬ 
ing from point A, the number of equal jiarts 
(five in this case) you wish a b to be divided 
into. The parts may be any size, but must 
be equal; join the fifth part to point B, and 
then iivith the set-squares (see F 


chip carving is composed. 

What I have said about 

points 1 and equilateral triangles applies 

then draw lines through these points and equally to all triangles, 'ex- 

through the centre, continuing them right cept that the other kinds do 

across the table, which will thus be divided not have equal sides. When two sides only -i 

into eight equal part.s, making what is are equal, the triangle is known as an isos- 

knowu as an octagon. It would be just as celes, and wlien neither of these sides are 

, ,, , ,. 2) draw easy to divide it into six parts (Fig. a); it the same length it is a scalene triangle, 

senes of mrallel lines from the other could also be divided into five, though this The only other geometrical figure 1 need 

, points up to line, A B, and they will divide perhaps is not quite so simple. ex]ilaiii is the square, and this is such a 

It into the number of parts required. ^ shows the method used for the well-known one that it will not be diffi- 

Probletn 3.-—1 will now explain the dif- division into six equal parts, or hexagonal cult to understand. It has four equal 
ferent parte of a circle as far as is necessary division; but Tliave sides, and to find its : 

for a chip carver. only shown the small centre we have only to 

Ihe outside or centre circle, as the draw two lines, which 

I?* 1 ^*1? , ® ^ ® lines have merelj’ to are called diagonals, 

called the circum- \ / be extended to di- from one corner to the 

ferenee (hig. 6). Auy / \ / vide the whole table, other, and here again 

pait of tms circum- I From any point on —Scalene we find the triangles 

terence, as ( djameter 1 \ the circumferenoe Triangle. appearing. I give the 

pomt A to B, iscalled ^ \ ii / mark ofi’ with the geometrical way of con- 

f” If you refer \ same radius as the stracting a square, as occasionally—though 

back to t ig. 4 you ^ 4 *^ circle a .series of arcs, this seldom happens—it is impossible to use 

Sm aro^is uSd A 6.-Tenns used for ^S- 9- - Division of . tlie circum- the set-squares. Let c r be a given side of 

i,cim ai^L a, a*ou. a Lines connected Witt Circles into six equal lerence in a senes of a square ; from point D ore describe an arc of 

line drawn rignt circle. parts. points, which, if con- an v radius, cutting c d ini, then from point 1, - 

acroas the circle and tinned all round until with the same raSius i . • 

passing through the centre is known as the you arrive again at the point you started cut this arc with an 

■ , - from, tvill divide the circle into six equal other in point 2; from 

When you speak of a circle of a certain parts. this point again, with 

raduis, you mean the distance between its To divide a circle into five parts, draw any radius, describe 
ten re an its circumfeience, as F e, hig. 6, one diameter (a b. Fig. 10), and at point a I another arc cutting 
and all hues drawn from its centre to its draw a line at right the first one in point 

circumference are called the radii, A line angles to it by the —« 3, then from point 3, 

drawn across the circle from one point in set-squares (as shown 1\ with the same radius 

another, \^thout pass- in Fig. 2), and make \ as the last, describe 

gm (g tt, 1 ig. 6). When a line or (by the method ^^9 ®a9 made from 

allot her circle touches | shown in Fig, 5) di- / \\ paint 2 Avill be a point through which a 

the given cu'cle vyuth- | vide line, a b, into \ drawn from d ; this line is then uiade 

out cutting it, it is three equal partes, aL-»—-4b equal to c D, and forms the second side of 

said to be tangential 1,2,3; from c draw r ' 7 square. From point, B, with c D as , 

to the circle. a line to point 2; \ / radius, describe an arc, and from point, c, 

i will now suppose this line will cut the with the same radius, another, cutting it in 

the student has to circle in d, ilark ^ jioiut, a ; lines drawn from b to a and from 

set out a pattern on oif the distance, D, rniHQfrm c to A form the other two sides, and com- 

the top ot a round along the ciremn- circles into five equal plete the square, of which A D and B c are 

+ ference, and from parts. the diagonals. 

Fig. 7,—Mofle of Setting ^ not have these points draw I have now finished all that it is neces- 

out able. he centre marked, liii^ to the centre, and these lines wDl sary to say about the setting out the siogl® ^ 

tn find if Hraw « thing will bo divide the circle into five equal parts. geometrical figures, which, when combined, p 

table auvwhArfi (An Triangles play such an important part in lorm the immense variety of patterns open 

\ I S* 7), then bisect it chip carving that I shall devote a little ] to the chip carver, and will turn iQ7j| 


Division of Table. 


ISOB^ 

celes Tri¬ 
angle. 
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Rg. 14.—Conatruotiott 

of Square. 
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Hives and Other Apiarian Apruances. 
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V ; 




wood ia not vci'y hard, the cluHel, when held 
nearly vertical, and presaed down hard while 
being drawn along, will sink a little dis¬ 
tance into it. The space between the cuts 
at the ends .should be chiselled out to the 
depth of an eighth of an inch. 

Two piece-s of wood, each 

IV in. wide, and a 

thick, should now be prepared and fitted 

into the spaces thus cut out. They occupy 
a position ju-st in the middle of the width 
of the board, being luuc-sLvteentks of an 
inch from either edge. 

If all has been W'ell done, these pieces 

apart inside, 17 in. outside, 

the board. They 




attention to the tools and their manipulation, these vertical cuts, we come to the use of the 
Two tools are sufficient for all patterns with tool in its second position (t'ig. 19). Begiu 
only straight lines, and by clever hands at point, y, then push the tool in a slanting 
oven the slightly-curved ones can be man- direction from Y to 

aged with the chisel; but if the student ^ w', until the cor- 

can afford one more, I should advise wdiat '7^ ^ 

is known as a flat ^ths of an inchin width: / / reaches point 

it is very like the chisel, but is only sharpened t i /_■ ■ ■■ • wdicre the cut will 

one side, and very slightly curved. ^ ^ stooped by the 

The chisel and this other tool are used in pj —Mode of cutting vertical cut which 

the same way, except that the chisel is spade or Fish.tail. ^vas made from w 

for straight lines and the gouge for curved to z ; repeat this 

ones. The best kind of tool process from all the cornet'.s, and the result 
is a “spade” or “fish-tail,” i will be three clear triangular chips in 
^ in. across the top. Then the shape of a 

we have a tool known as a wedge (Fig. 20), that _ 

veiner ”: it is a very small is to say, thick at 

gouge, and if held quite up- one corner and thin 

right the mark it makes is on the opposite side, 
thus U. The tools must he Great care must be 
very sharp and ground thm, taken to slant the 

so that they niay glide easily tool sufficiently, or else the three wedges 
under the chip they are cut- (z w Y, z w v, and v w Y) wdll not meet 
ting, and leave no scratch on the surface perfectly in their centre point, w, and the 
; below the chip. _ chips will not come out. The student must 

The “spade” tools are used in tlie forma- also be very careful to keep the tool on the 
1 tionbf the “pockets,” and the “veiner” for boundary lines of the pocket (y z, z v, and 

marking in the outlines of the pattern, and v y'), and not allow it to cut beyond theni; 
also sometimes making what are known as veining them first greath'assists in guidin 
: notches or “nicks,” which I will explain the spade along the edge of the triangle and 

' later on, although these are generally made } keeping it in place. 

with the chisel. It is always advisable to 
mark the pattern in with the veiner be- 
: fore beginning the pockets, as the pencil 

very soon gets rubbed off. The student will 
find the veiner difficult to use at first, espe- 
' dally along the curved lines ; it must be 

held firmly in the right hand, and pushed 
ently along, whilst the fingers of tlie left 
f hand are kept on the blade very near the 
I point, guiding it in the desired direction. 

■ Do not let the tool slip through these 

; fingers, but move them with the tool; keep Ixtehnal Fititnos for Hives—F n.vMisa—F rame 
^ your eye not on the tool but on the line you Block ^Distance B.ack—^Dlstance i’is's— 

' nro ohnnt MeTAL KnOS—KkVERSIULE F MES—SECliON 

to cut a Frames—Queen Exclloer. 

little in 
front 

the tool, as 
you ivill 
find your 
hands will 
follow the 




IS..- 


•rri ; 


in. long, 

little more than 1 in. 


9 


i 


OB 


T^vill be 14 in. 
and stand in. from 

siioaki be screwed and glued in that posi¬ 
tion, If a piece of fj in. stutf, 3 in. wide, be 
nailed to one edge of the board, it will act 

foot, upon which the whole apparatus 

hranies could be nailed 


it 


r *■ 


Triangular In 


Fig. 20. 

cision in Surface. 


as a 

Avill .stand liriuly. 

together i)y the help of thi.s block in its pre¬ 
sent condition, but we would_ require a 

couple of hands to hold the sides of the 
frames again-St the inner surfaces of the 
staiul-out pieces w'hile the top bar is being 
nailed on. This is not always convenient, 
and so we mu.st devise a more convenient 
uietliud. Tlii.s is not diliicult. 
of wood, each in. by u iu. by 
planed flat and smooth, and three mortises 

are cut through each. These may be -J- in. 

long, i in. wide, and in approximately the 

positions .sliowu. The.se pieces, which we 
may call the jaiiibing blocks, are fastened 
to the back by in cans of six round-headed 
screws with wusliers, as shown. In the dia¬ 
gram I leave out one of the screws to show 

the nature of the mortise in which they 
work. The best way to fix the positions of 
the screws is to \)iit a couple of frame ends 
ill position as if for nailing together, push 

the jaiiibiiig blocks against them, and insert 
the screws nearly in tlie centres of their 
mortises. A liole should be made in the 
middle of the back so that a wedge can be 

pushed through to force 
and against the frame ends. I put a 

pie of looiis of elastic between them, so 
to pull tlieiii together and release the 
fr.iine ivheii the wedge is withdrawn. The 
elastic loops are upon little screws placed 
ir the inner edges of the blocks. A strip 

ainst the outer surface of 


\ . 


: Fig. 16.—Spade 

or Flsb-tall. 


Two picce.s 
I in., are 


I. * 


it 




I have now completed all I have to say 
about the tools, and lioiie in my next paper 
to give some de.signs for the decoration of 
small objects, with a short description of 
them. 


HI^TiS AND OTHER APIARIAN 

APPLIANCES. 

BY APIS. 


ct 






the blocks apait 


Of the internal fittings for our hives, the 
first in order and in importance are the 
frames. For a long time after tlie intro¬ 
duction of movable comb hives there %vas 
no standard size of frame. Everj^ bee- 
master did what was right in his own eyes, 
and, as a consequence, there were almost as 
many sizes of frames and hives as there 
were manufacturers of such articles. Now, 
however, the British Bee Keepers* Asso* 
ciation has fixed the standard frame as I 

it before—^viz., external dimen.sions. 
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of 
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con 
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FJg. 16 .Mode 

of holding or 
guiding V elner. 




f wood nailed 

one of the fixed ]heces acts as a stop, against 
hicli the top bars of the frames can be 
pushed when nailing them together. 

it is scarcely necessary for me to explain 
how this is used. One of the lower bars of 
the frames is laid on the foot and pressed 
into the back, then a couple of ends are 
laid in position standing on the lower bar, 
the wedge is iusorted, and holds the ends 
tightly. A top bar is laid on the tops of 
tlie end bar.^, which will be found to project 
slightly, and its position regulated by the 
stop at one end, glue is applied, 

1 ill. or Ij in. sprigs, or joiners’ brad 
driven down through the top bar into each 
end, the wedge is withdrawn, the jambiii 
blocks come together owing to the elastic 
bands, and the Iramo is loose. The same is 
done to the next, until all are linishcJ to 
that extent. The bar, which has all this 
time been resting on the foot, is then re¬ 
moved, and, the frame being again inserted 

nailed on in a 


^e. Always use both hands, as shown in 
Fig. 16, or you will not have any control 
over the tool, and grasp it firmly without 
pressing too heavily; do not hold it in a 
very upright position : let it first just “ bite 
the wood, and then draw it up until you 
> have it at, about an angle of 20*^ to the sur¬ 
face on Avhich you are cutting. 

The veiner, as I said before, has another 1 the 

and very simple use, 
best shown by adia- 


111 ' 


U 




JJ 


gave 

14 in. by 8.i- in., with top bar 17 in. long. 

As we shall require a considerable number 

of frames which we must have exactly of 

proper dimensions, and perfectly srmare, 

it Avonld repay us well to make a block 
upon which they can be nailed together; iu 
gram (Fig. 17). This I fact, I may say that such a block is a neces- 

is composed of four sity. I give a drawing of mine in Fig. 1. 

Fig;. 17 .—Simple Diagram triangles cut It is not very difficult to make, although it 

with the chisel; the appears rather complicated in the figure. 

square in the centre j I^or the back, take a piece of pine 'about 
is left solid and the nicks cut ivith the 1 20 in. long and exactly 81- in. wide, being 

veiner. parallel, and the edges_ planed square and 

I will now explain how the spade tool is true. The thickness is immaterial, but 

used. It has two kinds of cuts — firstly, three quarters of an inch would .suit admir- 

when it is held vertically, ably. Find the centre of one of the long 

in cutting the triangular sides and measure from that seven inches 

pockets, as they have to in both directions. Thus wa sliaii have two 

be deener in the centre, points fourteen inches apart and equidistant I reversed, the lower bars art;_ 

you must press harder on from the ends of the board. With a square similar maimer. The peculiar construction 

one side tW the other; ir a^d sharp chisel scribe two lines across the of the block will draw our attention to any 

thus in Fig. IS I show a veined round. board from these points, and two other defect in the various parts ol the frames, 

pocket veined round, then lines an inch and a half nearer the ends. If perfect, tlio sides and top bars will be 

i with the chisel cut lines 1, 2, and 3, press- Be careful that the inner lines are not on a level with the jambing blocks of 

r iDg more heavily on the side "which is near farther apart than fourteen inches) if any- the apparatus, and the top bar be 

I 4he centre of the triangle. After making thing, let them be a shade less, If the ] just flush with the upper edge of the back. 
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s. are 
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In length it will reach from the stop at exactly to gauge. I set the saw then to cut acts well with an experienced hand to guide 
e emi to the outer surface of the fixed -y exactly, and run the 17 in. pieces | it, I would not recommend it to a begi 

through, taking off as many as I can, and A rack (Fig. 3) is sometimes used, b 
running the last one through to reduce it to not recommended. The spaces are ^ in 
the proper thickness. For tlie sides the wide and the dividers g in. slack, botli to- 
saw is set to three-eighths, and for the lower gether amounting to In'ij in. Some people 
It is wonderful how quickly and aecu- bars to a quarter. I do not plane after the simply drive a wire nail into each end of 

be nailed together by i saw, because it makes them very smooth, j the frame, others a bell staple or screw but 

simple affair. Without it, I | I simply remove any ragged edges which I prefer the little screwed ' ’ 

ould very much fear to attack a gross of may remain. It is important in sawing to i sometimes used to hang pictui' 
frames aiid guarantee their interchange- hold the wood firmly against the guides I show one in Fig. 4. A gauge wherewith to 
ability. . the cut may be crooked. If this j judge the proper depth to put in the screw 

But I will return to the preparation of liai)pens, shoot the edge of what I'emaiiis, ! can be easily made like Fig 

the wood for the frames. Here a circular | or turn it over and saw from the true edge, j wood is nailed upright 


ii 


4 


i 




* 


It would be good policy 

to the block with 


piece at the other, 
to attach the ivedge 

a bit of twine, or it would probably be 
lost. 
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n»n k^JtaieB together. Hg. 2.—Gauge for Ends of Top Bara. ng. 3.—Distance Rack. Fig. t—Screwed Eye. Fig. 6. 

Mat^ Enri of Frame and Eye. Fig. 6.—End of Ahbott’s Broad-shouldered Frame. Fig. 7.—Dr. Pine’s Metal End. Fig. 8.—Carr's 

with Hino-ort cimplete. Fig. 10.—^Reversible Frame. Fig. 11.—Section Frame for 41 in. by 41 In. Sections. Fig. 12.—Section Frame 

wiwi auigeu Bines, ng. 13.—Queen Excluder. 


nri^ T ™ nabsolute neces- If the foundation is to be fixed in a .saw- nail driven in at the correct height. Lay 
provided, one is cut, this must be made before the frames the frame on its aide, and if the staple 

I havp an ^ r together. It is about 1.3 in. Ion 

hich I horwi fn !i f 'work, and can easily be made with the circulai 

papers are these saw. A gauge \vhich .shows where to begin 

readers an onnortiinitv^"^^ cease cutting can be ea.stly attached to 

exaSeb nXS one'' “y 1*". “‘“■‘“We- Of course, th/ saw-cut a-ill 

Yellow nine k fbo ,i be m the centre of the bar. 

mended for making frnmpc ^ recoin- One other thing remains, and that is to 

is to get inch 8tuff\nrl nlo'n procedure make the ends of the top bars V-sliapcd 

are of i in. stuff and lain liars feundry and divers methods have been 

sawn, I'touch up’ the ends keeping the frames the correct dis- 

plane and shooting-board to redilr apart. Some bee-masters employ the 

5 Doira to reduce them I ever ready rule of thumb, but, although it i 


4 


* .A 


passes under the nail, just grazin_ 
right; if not, it must tie driven in further, 

or drawn out until perfect. 

When the frame hangs in its natural 
position, I always put the eye or staple in 

the right-hand edge at the near end, the far 
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or 
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end having it at the left-hand side. *.—, 

the usual plan, but some of 

shouldered frames are 

fashioned like Fig. G, and so could not well 
be used ■with frames of tlie staple type 


I believe, is 
Jlr, Abbott’s broad-i 


to 




fV little gauge can 
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staples were used in 


unless four 
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whicii "would be waste. 

I ought not to neglect mentioning metal 
ends for 1'r.ames, although I never use them 

. 7 show's Dr. Pine’s metal endsv 


ti 
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myself. Fig 








The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com 































































































































































s .^1 




The Mechanical Processes of Sculpture. 
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ttsd Fiff. 8i Carr’s. JtJotJi lit on tde project- Fipr, 12 snows a section frnnio slightly dif- 
{Mona of the top bar, which must be cut ferent. It holds four sections t»f a larger 

to fit them. I give in Fie. 9 a view of size, and the sides are hinged to the hott«nn 

* frame complete and ready lor the founda- bar to make the removal of the sections 

tion This is inserted in the saw-cut made en-sicr. Any of those .section fnutvus would 
in the top bar by thinning it slightly at the be placed at the back of the brood-nest, aiul 

T unner e<^i opening the slit with a wedge, the jincen is somctiiucs jnwenlcd from lay- 

,ja inserting the foundation, which is held ing in tlicin by putting a sheet of excluder 
in place with a couple of screws. Some zinc hetweeu them and the brooil frames. 

' people run a little anw-cut from one side of Fig. 1,1 shows .such an excluder. 'I’lio zinc. 

tlw^r to the slit in the middle of tho frame must be bought, as the holes have to be 

top but I manage to put the foundation ininchod very accurately. As the object is 
into place without doing this, which must i to allow the workers as free access ns pos- 
■weaken the frame. A good deal depends, siblc while e.vcliiding her majesty, the zinc 
however, upon the width of the saw kerf, shonld not he covered with an unnecessarily 
If it is narrow, the frame must almost of wule frame of wood. Sometimes 1 pnt 
necessity be opened at one end, but mine is merely a bead of tin round it, to give it 
wide enough to embrace the foundation rigidity, slipping it into an ordinary toj* bar 
with very little trouble. at one edge ; but, when I u.se wooil, it is of 

If any of my readers wish to experiment the verj' liglitcst do.scription, merely a half- 
with reversible frames, they can ejisily bo inch strin with a saw cut run half through 

m^e as shown in Fig. 10. The inner, which it, in which the zinc (its. Wo must re¬ 
holds the comb, is 81 in. by 13 in. Then member that the queen might creep roiuid 
two L-shaped pieces are made of J in. the end of the top bar, and so wo ultutdi a 
stuff and fastened to the centre of tlie frame little block to it to stop her jui! 

with a couple of wood scrcw.s, which act as shown in Fig. 13. 

pivots. The frame then takes the place of I have now de-scribed most of the roquire- 
file ordinary kind, but it can be reversed by monts for tbc brood-nest, ami I will postiioue 
turning the end pieces half a turn on the | the section racks to the next jiapcr. 
pivot. The line of juncture should bo very 
close, or the bees will propolise the two to- 
i gather in such a way os to make it prac- 
i tically a fixture. 

I may here mention that propolis is a 
^ giutinou.s material with which the bees till 

i up every crevice in the hive. If any space 

is much less than a quarter of an inch, they 
will fill it up with tills gluten, and if it is 
' much greater, they wall build 
it. beace the necessity of having all hives and 
jj their belongings made accurately, 

instance, a frame is not square, it may touch 

the brood-nest at one corner and bo half an j Sculi'Toks are accustomed to speak of their 
^ inch from it at the opposite one. The bce.s , works as belonging to two great classes— 
” will stick them together at one corner ami those in the "llonml” and those in “llelief.” 
4 build the comb at the other side, so that the The Round includes all sculpture which is 
frame will be practically fixed to the hive, uot attached to a background—such as 
lftheycanbeseparated,itwiUbeonly with the busts, etc.; whilst whatever is attached to 
greatest difficulty, perhaps at the saciltico of a background, however slightly, is incliulcd 
the frame, certainly ivith the loss of a good under the head of Relief. Again, they 
deal of bee life and human temper. There- sjieak of Reliefs as of three kinds—Low- 
(ore, in everything be accurate and square. Relief (sometimes called Bas-Relief), in which 
Ai there is a block upon which to build the work lies flatly upon the background, 

the frames, so also one can be made easily and has no under-cutting; Middle-Relief, 
to gauge the inside of the hive with. It in which the work is somewhat more raised, 
may bo a piece of pine, in. long, B.V in. and in which an amount of undcr-cuttin 
wide, and, say, 1 in. thick. It slioiikf bo occurs; and High-Relief, in which the 
made as true _ os plane and square can figures, etc., stand out so boldly from the 
accomplish, as it will bo the staiulnrd by backgromul as to bo frequently almost de- 
which to judge of the truth of our work. J tached from it. 

To test a hive, slip this into the brood-ncst, 

Btanding it on tho floor board on one of its 
.K long edgos. Tho strips upon ivhicli the 
irames rest should then be flush witli its 

V upper surface, and the hive should lie 

; exactly os wide as tlie paiige is long. If 

tlie hive will not stand this test, smash it 

. up, or use it to hold old combs, but don*t 
put bees to work in it. 

^ It is sometimes desirable to start sections 
in the broodoiest, and for this 
section frame is necessary. This is simply 
a frame consisting of three aides made of 
2 in, stuff (Fig, 1 L)l The sections being 4^ in, 

^are, three of them will be 12;* in, long. 

^ The sides of the section frame inu.st, there- 

fare, be of gin. stutf to have the external 
len^h 14 in. The top nieces for supporting it 

will be ^ ill, thick, tn bring it to a level wiUi the AjhiIIo ISelvedere. 

^ the other frames. Tho lower bur must ho eel lout 

thick, and will touch the Hoar boai'th largo am 
The entire structure should 1 

^ very firmly together, as it will bo sub¬ 
jected to considerable strain* 


relief van hn imidu frnui iL Ours will lie a 
jirolih? view, of tho si/e fif tlic fu i^iual, but 
in sumewhat low relict. 

This head is abuut 12 in. liigli and IQ in. 

across, so Ihal^ allowing for a portion of lljir 
Imst wliicli it will lie desirable to show, ruir 
baekt^rtuiiid must not be less than 24 iie bv 

m-' 

IH III, ddie best bat'kgrouutl is a slati ot 
clay, which niiist bo formed either on boanl 
or state. Slate has its advantages, iuasmucli 
that it iloes uot warp ; but it is lu'avy, and, 
besides, the elay model is less easily secured 
to it, and, shoultl it gel loo dry, may bi^ 
liable to slip oit A modelling lH>ard is, 
there fore, more cummoidy used, 

need eniss-rlamiung or ledgers to kec]> it 
from warping, and a ]irojeetion along the 
bottom in front, to suppiirt the elay. Fig. 
Ki shows a modelling board in section, 
Snell a board stands liutter if the stu’evvs 
whicli fasten on the ledgers arc 
ilriven through slots rallier than 
round holes, so as to all<nv of 

free swelling and shrinking of 
the wood. 

Such a board may be nstnl on a 
moilelling stool like l^'ig. 2t]>. 12:’, 

Vol, 11.\ or on an onli nary easel of 
luoderale strengtlL I'or the pre¬ 
sent puri^osei a slab of clay about 
an inch tliiek will be desirable, 
lleforc spreailing it, the board 
should be danijied a\ ith a sponge, 
otherwise tlie clay will not stick 

I'ben in so simple a busi¬ 
ness as making a slab the elay 
should be laid on properly, anil 
IK) airdioles left, otluTwise the 

surface will by-and-by become 
uneven. This will also Vvo the 
ease if tlie clay form ing it is not 
well tcmjiered but is softer in 
some parts than others. When 
enouglt elay has lieen laitl on, 
it is smontlied with a inodeHer's 
straightedge. One inatle of box¬ 
wood, about 12 in. long by 2 in. 
broad, and toothed in the same 

manner as the lougliing-out 
tools, w'onld be nseful for this 
and similar purposes. A slab 
to be pleasant to work upon 
should always liave a toothed 
face. Tho stab is then left mi- 
covered for^ some twenty-four 
hours, that It may set, when it 
will uceil again working over 
with the straightedge, and 
making perfectly level and true. 

The model lor can now draw in 

the outlitio of his relief. For dtnng this he 
will proliabiy iiso siicli a tool as the rounded 
end of Fig. 8,tp. 124, Yol, 11,), With this he 
can draw upon Ids clay slab as he wi^nid 
with a stick of cliarcoal on pa]scr, any falso 
stroke being obliterated by linger or tool : 

and he shotihl take care to make bis outline 
correct in all essentials, as - tins will savi* 
much fulnre labour. 

Witlun the outline he now begins to la> 
on his clay iTi larger or smaller pieces, ae 
cording to tho bulk required in any jvtir 
tienlar part, and works it down with hi> 
timmbs as lie goes on, lie will liave ileter- 
mined .somewhere about how far his relief 
is to project. In this case it might biMibout 
two inches, and, in building up, lie will 
take vAw to keep Ids highest luirts some 
wluit lower than this, for thej' are sure to 
grow higlior as tho work goes on. All forms 
are to be represented as mncli more flat 
than they are in tlie cast, and some atten¬ 
tion will be necessary to give to each its 
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Modei.lixo in Relief. 

WOUKTNU FltOM THE A>'TIMl’K — rilKFAUlSai 

liuoUKOs—Comsa in Kki.ikf on a Lauce 
Scale — MuiiKi.Lun Ohnamknt on reKVi:n 

^CliFACES — KEi^UCEI) jlELlEFS OF StATCKS 

ANi) Ciumirs—MonELLiNc Fiio.M THE Flat. 
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Fig. 13. — 
Modelling 
Board for 
Reliefs. 
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Works in the round demand most .skill 
and rare, and for this reason—they are in¬ 
tended to be looked at from every side, and 
ought there tore to a]qH'ar satisfaetory from 
whatever point of view tho speetator may 
choose to take ; whereas a work in relief is 

suitposcd to bo looked at from ono point of 

view only—namely, from the front, 
merely mechanical ditHcultica of makinj' a 

fifiurc in the round arc also much greater 
than those of making a work in relief, 
lienee those who are learning mod ell in 
nsnally work far more in relief tlian in the 
romnl. It will be well, therefore, that vve 
should now see how tlie modeller sets about 
a study in relief. 

We will presume, that he hn.s procured a 
cast of tho bust of that Avell known statue 

This will allord_ e.v- 
iractico, as the modelling in it is 

grand, and it has so mneli beantj' 
to nailed and I and expreasioii as cannot fail to make it iu- 

teresting. It is, of eonrse, in tho round, 

but wa are going to see how a study in proper relative amount of projeelion. An 
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unpiactised olten decci'v ed ou this clay. Often therefore in ornamental work <”*® ^< 0 * o wm/hI arttcu jor salt in rihi t 

Muently to look at the cast at right angles clay, to cast it in plaste?, and in thlit ma“ 

to tile point of sight, and to use a pluniiiict terial to bring it to its ‘proper form and 94 p n 

In ronghing-out, the desirability already level. In the case of a curved surface this ; “f. ^ Coswergiko Water 

alluded to-ot sketchiiig mainly m right is more readily done in the firmer material ia aW ■ 

The different slightly-rounded surfaces will nient on it in clay; and for ornament the out- ''"a f^° throw it as far as may be pL;. ' 

, between clay arfjK irno^S^gX" i Sag n 

volt*! con-ectlon.s which in- lint to return to our Apollo. The broad ^ ®Pnry ovor treoo, plants, Tines, flowm^^ d 

vohe the destruction ot elaborate work, may flesh surfaces which this figure offers will ;?';hetiier housed under gkss or in theopea^’ 

irJrirfK f . • 1 . , h adinirablo practice for finishing with °‘*}°™‘^&hly and effectively,it is W i 

^ Everything at present is kept large and tlie thumb, though, of course, the outline “P it leaves the • 

oroad, and no attempt made to rei.resent and more intricate parts of the features will v t ‘'r^ managed hy v 

details which detract from breadth—such, for need tools. The hair will be all tool-work ?r Works, Edenhtidge, ; 

srrJhinnSsl^Sarft “LiheS^'i fer*'|««n 

s may brat s'^' irK";h!“?.S“i -‘‘n ti5St°;se“iTxiihS 

“vorI°e ■“ eWehy deinamls "11! i! hhifZg^thl atlhe^!™e*i?d‘L1L^ ! 

IS judgment, and 111.1 dextrous handling ot most serviceable. tone— namely, the internal cone, ii, and the ex* ‘ 

-ne plastic material. Ihe alter-work of Eor further practice in relief, whole an* tergal eono, a, which meet in a Email orifice that 

cinislinig ne may take far more easily. tiejue figures or groups of figures modelled the outlet for the water as it is forced 

■in all modelling, Id the hglit in wliidi the miial *subjecU Of these, sii^de jii 

work IS done. It should fall f roni the .same high relief are the most easy, and ui 

direction upon both ca.st and model. Some quite low relief demand the most'skili. 

Se 3lit have sky-lights. Under elioosing a view of any statue or group lor I 

be bitn ? generally must gracefully ; and if they can be to a great ex- 

above at an angle of about 45“ and tlie straight out towards the si.ectator it is 
most appiovcd arrangement for studios is difficult to foreshorten such limbs, and they 

always look awkward. 

After all care taken in sketching, it will 
sometimes be found, as a work of this kind 
progre.sses, that an arm, a lc,g. or a head is 

not just m the right place. It is far 

to correct such an 
in drawing. 
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lu the surface of the mtemal 
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li 


It 


er. 




rom 
and file 

mosc approved arrangement for studios i„ 
the high Window above the level of the head 
and looking towarils the north. 

aspect is desirable as admittin 
\ stron 

light for modelling from the 
throws more decided shado..„. 

As the relief advances, the worker will find 
tliat his clay background lias various ad van- 

one of Tilaster 


Tlie north 

. ,g no sunshine. 

o gasi-li^ht is even better than day- 

cast, since it 


fj- 




easier 

error in modelling than 
All that ha.s to be done is to 

tw^ OVP 1 - nna. r7f V-,i the backgroiind with 

,if ,n ^ 1 «iate. wire or string, and move it to its 

1 »■ I ' 9^like the present are I position. 

have ?o he modelled in a relief relatively too liigh : 

m°o store thii^L dr^ required. Tlie.se are some of 

tW alterations and experiments, and which 

‘boater Another variety of work in relief, but one 

tender outUne of vSlU,°/] the more which it is better not to attempt till some , 

Vharrl ""ts. experience of actual form has been gained description given, is so simple, bemg wiffiout - 

u ®ntlme has a crude effect by working from the round is wlnt is any loose parts in the shape of separate striking 

ittobp«n(>^^’^ known as modelling from the flat This Plates or guides, that it is utterly impossible for ♦ 

‘‘'"‘rf'forking from dZinS ;»«■» t» got out of ord„. The jot. »<. 

the ground of another and a hard nmtedU De^T^ns i,i f ^ and they may he also Md with tap 

when the ground is of clav bv n f * ’ have something ot the fexent degrees of power are manufaeturedp dis- 

.little so as to brinor some recedhur^ffimY nF n works, and maybe capable tingoished as No. 1 and No. 2. Of theae, the 

ilorcover, in verv^d^lirqtp tiwI- of application to various purposes. first throws the epraj' to a distance of 10 ft., and 

less likelv to Kp Kp/m l + i. ^ parts __tho second to a distance of 20 ft,, and even more. 

liarmonv vvhpti^tlip o ' o^ght into proper Jets screwed to fit 4 in. pipe are eapplied at 

ference of eofnnii disturbed by dif^ OUR GUIDE TO GOOD THINGS. 3d. each; the larger sizes, which are admir- 

lerence of colour lu figures and background. -hop-washiug, . 

wT, uciitions regulate the modelling I *** momya eiRrers, aiui dealers generaiiij are re- Screwed to fit 3 in. and 4 in. pipes, are sappliw ' 

or mere ornament m low relief. It is in ' respectively at 1b. 6d. and Is. 9d. each. Taps -, 

SiZE!. M that Sfo/bmdi.B^ to ho» to Et j.|. tcjoW forlij. 

iniS .Slioma be upon a curved ground • and . /<_* desirable tAal Sjxermens should te sent pipe are supplied, suitable for J m. boss, at 

to keep SUCH a ground true thronsh thn toting in all whea this can be 28. 9d.; for | in. hose at 3s.; and for |in- 

opa^tiona of modelling may be a dffficiU? »tSSoS'SIS'Si. “>■. »' * i?‘ "“JC™! 

matter li it is in so yieldine^ a mfitpricil qq ^^d^stood that cverythiTig is noticed, is mticed , to show that they only require to De mow*^ 

° “ OTir i4>" oniy, aH(^ that, os i£ u in the pawffr of any \ to be appreciated. TflB EoiTOttt 


\vs 


a 


fade's Patent Converging^ Water Jet. 


proper 

Or the part may have been 


cone, n, at the points indicated in the illustration , 
hy the dotted lines, c c, two deep grooves ere ■ 

cut on each side, %vhich moot at tho orifice in the * 

form of two Vs placed front to front, thus > <* "f. 

As the water passes through the nozzle, it m p 

split up by the grooi^es into separate jets, which ; 
converge towards the outlet, where they meetj | 

the impact of the particles breaking up the water i 
and causing it to be diffused in a soft divergent 
spray as it passes outwards through the smaller ; 
external cylinder, The jets, which are of , 
brass, are in no way liable to be choked by any , 
small particles of rubbish, weeds, etc., which 
may find their way to the orifice; and the con* 
etruction, as will have been understood from tho i 


or 


lor 


t 


. ■ 










i: 


are 


I 




% 


T *’■ 


The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com 













































































































Sj/of, 


Work—June 7,1890.1 


IQI 






i ' 


Jointings Boords.-'A. O, {A^rloca.*tUc^on-7'ifrtr) 
writiiH i[i JuliiUng boardn with a ijliilu Hiniaru 
Joint for Kluii^K, uflor the bmtnlft havo fjocji tlioNHi^d 
and triad un, ]iiiL a iiiurk on—-wlaU Ib lonnud a faoo 
mark—dO tfiai wluai you *^11001 your joint ycni koi^ji 
one niark nuxt to you uiul Iho oLliur iroro you ; J'tu* 
thin ruauati it iti iiutiOBMililo to hoiil tho jiJauu uL 
rtyliL air^^lcM, bo by ruvurHia^^ tho board your jo hit 

COjiitsa truer and oven and iiiiicli tiiiieker, bueautao 
you don't want to |jut a B^uaro to it. 


tcriioDH Jfdi Imt oxllcl^'4lv'(^ find tn llii' not nuoh 
tiooil ri^Miilta, VVf 
wuH iLiijilthig tif ihi* aiouimii'H ami ^ijriodicf^ wlio 
huii tud tbi: uHi‘ id' It KrimlMioriu. I have li jed lioUi 
wayB iiiysidt, mid I'tir llin IubL Jincrm yearn I hava 
never unud ariyUijiu; oIhu, 

Cigarette Maker* r:* W- IL ti'ffntirtufh) writm 

In ri‘jily to Tuumaho (hi is jjitgr! yi, Viil. 
opinion ih Miut the kniiekleii (d JiJjjk<'B pn^veiit liicir 
Ixung pniijlieully Holih.'riid r'lciHf*, or, even if iliey wnro 
let. in, ihe t nlii^ hi ill iins I lie i>hjr^rlionalde joint vvhi;ii 
open, to lili wiiieh more liuiii ordinui y t^uje unri titiio 
Winild Liu reiiuin'd to prevent hunierd iho dnehhredy 
of lohartu) overlapping, wliieli wonlri lljeii get Ikxerl 
onhhuLling. 'J’ttiKMAho fan UibL liiiriwjiii iiiw ordi* 
nary roorai door: leavo it open, ijJace iiis finger in 
Hio iO'evice, and hIiuI to; liiin, no doubt, would 

Ki vu a good idea ot the ireu liiaL Jiu in Lldtiking 
ujjun, 

P. K* P* GlasB* 

’W'riteH: 

of !■’. K iUrrat Vftrmoidft), wJio wanth nie lo ex- 
] I lain wliiLt \\ [ 1 . 1‘, gJaHJi is tsee [lUgit TOij, Vid* l.J* 
It is 1', if. and not K* l\ It Li kIuhh full j\ iii. 
thick, with one hide hinooLli and the other bmail 
V'd like the roiiKli dketch. 
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A COBKKR FOK TUOBIC WUO WANT TO Talk It. 




NOnCB TO COBBIibPONDENTB. 


>1 


In coniequence of the preat pyesHure upon the 
*^ShOp" coiuwww^ w oiiic, coiitribtUorH ure 

requeaUd to be brief and concint in ait fulare 

qucutioTis and I'Cphes^ 

antaufiKj? 071]/ of th£ ** Questions SMbniittal to CioTfJ- 
pimdeniSj" or {ft rBftrriyiq to anj/thitig tlutt hus avi 
pearod irt **Shop,** '\oritsTs are rt^iuested to refer io t 
number and of nutnier of Wouk ia whidi the ^ub- 

jsctwidercoiutideration apmared^ atulto (ftrif fAt'/ieudMifi 
0/ the paragraph to which rrjtircnce is madet and the 

and place of reside^ic^^ or tiu num-Jr-yduiiu;, of 
writer bjf uiAom the has been asked or to 

whom a rejig has beeji already given, 
not be to tiuestiofna which do not httir on subjects 

that fairly come wUhin the scope of the Maya^inc^ 

1*«L£T1'EIIS FftOM CORRESPONDKNTS* 


m * 


f9 


Chorda for Organotto. — G. A. !>. (Styfifftml 

I A'cm 7'oivm) vvritud Theru it* no rule tliat iaof iiriu 
}j^ I in thlH niatLeiv If eorruspojideiilH j’cfer tolhurnleH 

in any hook on luirttmiiy and eountcrpoinl, it will he 
found tliut nnikiiiK Lhu itiHirtmicnl ib inueli caaier 
tliau ^dropping iu chonih,' or 'enrielijtig lliu hub- 
ject;* my ad vice leai'n inusic* wliielt would 
unaiilo corrcaijoiulents to arraiiKO llieir orgmietti! 
muHic from tlio eomposer'b own copy, hOLuelliing 
IjuUcr Lliuii a mure * IjuiinhLrum' ui;uom[janiuienL 
If, however, applieanth have a knowledge of niiihie, 
and wLsh to condensio it to Buit the orgaiiette, 1 am 
willing lo iLbsist them if they care Lo heud me a 
fevv Ijai-rf of mubic together with llm ctmipass of 
their itustrument. Une applicunL had a list id' 
cliordH ill C; if lie bendn ittlhronglL VV^ouikl t will 

het llirni lo a melody and explain Lo Ihu buit of my 
abilil3"." 
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it:» r.i Ltta* 
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A. G. f Aewt:{fHto n- 7'i/ne*) 
I liopt' i Jiave md. cxhandled the jiatieneo 
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I ; Bud Saw Bra^ltlg.—A< It. (^S'oomVr) vsudtei^; 

On pago lU, VoL II., of WuuK, ail urticlo 

i la written on the abovo, and as I liave w rlLlen 

more than once on the subject^ the remarks by one 

‘Jjf who hafl done It incite inn to pen Iho follow- 

ing^ 1 often fllo and bevel the letigLh of two 
teeth od described on page ID, Fig. 2, but the boUur 
. ^way ifl to llle the ends of savvuHin iJiu aiim xcd 

sketchI Fig. h os it will make a BtrotigiT joint than 
;s if Uio end of brasce is at tlie gullel of tucth. Again, 
^ .wlioiil commenced some years ago Lo braze band 
k saws, 1 UBud Lo do as the writer ot the urlhdiMjii pugu 
^ 10, that is, make the borax io a pablc% and put it he- 
tween and on top and undcrncatii Liie joint, but 
f have done away wltli that way of working Ion 
£ since, 09 £ found tlie better w'uy is lo heal Uiu 
^borax to a powder and mix the speller with iu 
damping only the cuds of tiie saw ; liien take a 


ii 


ft 
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A Simple Frot Saw.—Aurm' in Wood Hcnds 

tlm fidlowing deHcriplion of a siin]de I'rel sa\v useful 
for light Iretri ami iminpietry work l i:. heavy 
driving wiieid about leriy-llvu ll>. ; !■', hi nail tly ; k 
wheel Lweidy hifli ; f wlieel nine int h; i 
pulley OIL I Bpindiu, working in single btiLi'ing 
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IL—QulCl^TlONa ANSWIUlliD UY ICUiTOlt ANO^^TAKF- 

Dowel Maklng.—th (U If iShrffirhfy I do not 
think liiere is ujiy mutdiine for maknig dowels 

except LlieJallic. f sui»|HJHe you mean such as are 
used hy patlei'ji niaker.s fur tiiiiling halves of core- 
hoxcH. \V'e used to I urn ours when hirgri enmigli 
to bu vMirlli while. Vtju eaii, of course, saw ihotti 
mu with a iitlle cinaihir saw, take the eoriierH olP 
with a rhitied, uiui ibeii drive Iheiii through a hole 
in 4i tiieru of iron; liiis is well enough lor tinmll 
sizes.—F, A, HU 
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Tlm'bcr Purohaab 

- Ves; you reai 

ariees vary according Lo ijuaiily; thus* if ilic i in. 
by II in. were cuit troiu 3rd pine at Jii, per ft, in 
jJarik, f.e., 3 iu. Iiy 11 in., Ihu priia^ jiur board would 
i)c Iki., and if fiiini linds. IlhL und 1 h. ; wliila from 
1st ipjaUly, /.tv, planks at itL^d. ijcr ft., tliuy wouhl 
he Is, Id. earli or moie. As 3'oii do mtt stute Hixu of 
cutter yuielit I enunol give exact thtekue.Hsot' tijiihi'r 
riapiired, but eitber i in. or I in. won Id, no iloubt, 
Hidl your reipiircmeuls. I Huppo.se you will make it 
ciiiL of idteh pine or maliogany, as Vliv.y arc tbu 
for your pnriioHt‘, 1'lie. prici; for J in, !)>' 12 in, iiiteh 
piuc is uhiiiii i.pL per ft,: and I in., »d.; mahogany. 
I LIU Ijy I'i in., liL ft. ; .1 iiu hy 12 in., tjd, Vou need 
to get eit Iter wood iiuilu dry und free Iroiii sap and 

kiiuls. 


"kl. N, A. {A^cwcastle-on- 
the nr lido riglit, oh Uio 
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Ficc 2. 

Bamd Saw Brazins:. Fig. 1. - Endg of Broken Saw 

iled for Brazing. Fig. 2.—The Saw wlien 
Bnde bave been Brazed. 
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r\.. J. H. 


^ ? Utilo of the name and put between the cinls whero 
L tlioy lap j Lbero will bo none needed on ton omnder- 
S,g noQth the joint. I wdll give my reasons lor lids, 
t p JJt^otical man may get on all riglil, hut a liegiimer is 
, KCt trouble. "J’iie hot lungs being t.'lusetiou 

. the joint the H]jdtur begins to run, luid ilii; vonng 
hand, to make .sure that the ^ipelter has w'dl run, 
^ IholungH on a little longer t han is nrei.'ssjLrv* 

when he tries to slijMt t>ir he llndH it fa-.l to l.liu 
, luid VB Itnbiu to spoil hia joint, Nol only so, the 

y Bpultcr gets on the tongs, which slioidd be kept ns 

pusHiblc, winch is esHenthU in making a 
'ood joint, 1 ulwaya keep an old Jllc near hy wJren 
raxing to clean oil' lliu jaws of tongs beJorc apply- 

A Again, If only a tnur of Ltings wriu 

Jj® *1 would not only take longer tf4 maku- Ihu.pjiiit, 
oat If apultcr was put on ihu top and iindcnieiLtb thu 
, ^Wj ttud Iho longs kept on until Ihe spdler gi'ls 
- vond, I am of an opinion that it wonlcl b(^ ipdUt 
^ a job to aeparute llie saw from ihu tongs. Fig. 2 is 
braKG corn pie Led* I lldiik tbu above remarkH, with 
lUofte 1 have given in former immbury, huvu jumic 
ftaiid saw brazing quite dear. 

Tomtiorlng Brass Wire and Caao Harden^ 
tog.—J, C. k, [LoiLflont A^J^.) writes:—‘ML is 

very kind of some of your eorresjjoudtiutH to rejHy 

JO quune9i and show's the good Ijcnrt mnl bonust 

itnpuise, but res pond entN ahonld ndlccl that if tJiey 
aijawor vaguely where exact in format ion Is nuctletf, 

5/1?^ ''^***^ their own lime and the Lime ol' perhap.s 
mty tyros, who take advantage of iv[dicH to tiy 
Jiiom, 1 have noUcud this In too ntanj'' inslutLces, 
Jiait 1 feel eon strained to point out one* as an ill ns- 
truUon of carelcSHiicHs In answering a biiuplu 
Jiuosllon or two. In No. 57. To say ‘TmiiiKuing 

S ui'tias wire Is imparted by drawingMs misleading; 
crlmpa brrvHB wire iLoa to be tempered wit hunt 

e 1 i** the value of Biicli an answer f 

^ If t-ho matter innst bo taken, 

1 1 the wire must Im made red 

?^2n>i into cold wulur, wlilch makes 

® Wire soft, and unless soft it cannot be pro- 

which really makes it dunsuL\ 

SVwi ca^odiardeD iron, put it in a pot (uMosed 
^ ^ quantity of nilrugrnuuK 

^ SLttu It rtsads as if the pot was eovercc] over 

deeper the euse-liardejiiiig 

.52 forging to bccmtiu wui'ped/ 

v:-> hardening warped IJiu iron, vvlicmis 

from pjoinnged heat altering the 

^* *^^^* AKuin ho says 
Jk For uie^ surface c-ase-hnrdening, heat Ihu Iron 

J ypilovv ]>ruBslate of potash,' 

munUou ia Uiode of chilLing in water," 


Stresses of Metals.—iT. A. ~"J'ho 

breaking tiirsicnuil BtrcHscs qf tin- metals fqi'artia- 

nieterol' rod of ime inch and Jc^verugc of one I'oaliii'rs 

OH follijwHt‘aHl ii'oni PiJj Ibi*. ; iMigliHli wrougJit 
iron and mild siecl, l,Olt^ lbs, ; Swedisii wroiiglit 
iron, 9,'K} lbs.; blister steel, l,ljthS ihs. ; shear stuel, 
l,7UU lbs.; cast steel, 1,7511 lbs.: yellow brans, 4112 lbs. ; 
cast copper, 4(12 Jbs. : tin. 111 lbs.; kad, IlHl ibs. 
(iiin-mctul metal varies with its compesitLon, but 
bill U that, and Muntz mutul will tali bcl wccJt braa>i 
and copi»er. For oilier sizus I lie resistance will 
vary ns I be culu^ of the diameter, and inversely aa 
UiLMcvcrage, 

Stereo Casts.—Aiuv Cl tun k iMnsbuiy Park} 

asks Jill’ to tell liirii wberu to get. stvideos cant and 
mounted Iroru copy willimit pnjvicling type, forme, 
ulc„ buLdocii uoi.say wbelher llio "copy is maim* 
serijit or JettcrprcHs, wliich makes all the diHereiico, 
'i'llere is no ineanH of Hicruotyplug from inunnsuript 

willionl llrst Belling it up; there is a means of iiiak- 
ing stereo ]ilales IToin good clean IcUerpreds, albeit 
it is far infiu'ior when ilonu lo tliu co|jy, Jt is by 
ineiinsof plioto-zineogriipliy, but it is ouJy re.sm'toa 
when an absoliiUj faesiinilu is required of boilio 
rai'c spi^cinnui ot pL'inting, tmeh ns nomu book by 
one of llie earij' ruunlers, sucli as i^axLon or GuUen^ 
la rg-. IL is expensive, und the ciists uru very Bind* 
low and (|uile unlit for moilcj'u bookwork, except 
us an illustrntiqn. 1 advise Amv (htiiRic to d is miss 
Irnni Ills Tuiiid llie idea of dispensing with Iliu 
eoiiipoHit.ur, ami if lie canned, himself set the mutter 

up, if lie will write bi HIr. t law kins, 72, Hlildiiiuy' 

(ii'ovf\ N., giviiig full pui lieuluL^s ua to size, number 
Ilf puge.s, Bizo und slyle of 1y]ic* etc.* when no 
dimbt lie w'ill receive a replv, giving esllmulcs for 
oomiaisition unii fur luounlciisicreoK, which Lkmiw 
will cUHi less, by far, lhau, as he ini]dies by the 
above quest ion, liu ox peels lo liavu to paj'*—* 

J. W. fl. 


A 




A Simple Fret Saw. 


t 


Ti. 


b\ L\ 


i in, long : ri, scl-aciew to tlx the '^vhccl, K; A, slidt 
e', slide spindlff; n, Hu;it for workinau : li, sti^aiglit 
BU^cl spring ; M, llxii’g sei'ew * w, Btrainijig screw ; 
N, r<ii1 fnjmcni.nk tiiti lo HljiJi!; the Htrukcuf Ihe saw 
is tj ill. : ft, lining fur iidaying; t) ii, Ireadle lo 
work W'ilii htjlb f eel, 'i'lic mind line slands on thn’u 
J4!gs, two at tlie l*iud\ and ime iu froiil, ic whetd is 
iotise, and works on a h-xed pin. 'The crunk pin on 
K wheel HhouLiL be nwidu large or Hina.ll according to 

lliu IctigUi of U^cudlo. 

Fretwork Frame Doslgns,—A Novick writes: 
! baVL! inirchaHi'd tlic fretwork jiieturcd'rame 

ticsign i'i*ernnmcnde{i by W. Jk (IFiV/na) to A3L.\- 

Tiafii (hcu page 1121,-Vol. l.i, but 1 caniud 

iindcrslaiid what Hio Hmull nuiuliereii nutlenift arc 
lor. If W. Ii. will kindly exidiiiji, I shoul 

Sn'Cv Hammering*—.!, It. G, (hlnni.s) wriles:- 
I wee on jiuge 715* A^cjL 1., llutt J. N. iShriUrli/} 
iiromiHcs Uj give any infui^ination on naw baiumcr- 
Ing. I ttm a circular sawyer; my enipluyer lias 

given me the job of saw Hliarpcidng, hut the dilll- 

cuJty is how to iianiiiier tlm saws when llu-y are 
not iruo. W'ill J. N. kindly liclp me f" 
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li fc;(d glad. 
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Slieot Motal Worli Book* 

I notice iu WtiiiK N'e 

AJ-ujuanijo sajH 

uselcHH, and emdulnB nunu rmis errors. 
lo^sesHion of one, and liuve round iL of imitimi.su 
jentdii in iny work, [M'rUujJs A i.ujf.^Nim would 

kinclJy jjoint out a few of Mm numerous ei'i’ors, and 

if Ihe prohleiiiB thtU uru practically impus- 

tiibJo lorliLfgu work," 


riNKKR W'idie.s: — 
jiugu UJ, Vol. 11.) that 
that VVurae'H btjok is pivudiodly 

vVs L am in 


ti 






Uloctrlo Llglittng, J. It. iirHppiHff 


A six- 

\<ill fl c.|i. ineuiide'iceJil laiii]> could be worked at 
hhorl iitLervuls through twoyanlH of No. eomier 
wire hy euri'ent from Jive Fulli r cells urraugi tl in 

For furihur liilormaiimi on lliis suhject 

^leikd Klectrtc LigUts, 
G. K 11. 
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smtes. 

pleieiu refer to my arliele, 
w hkdi will ujjpcur Bhorlly, 
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Itubbiug Down Ollstcmcfl,—A, 0, UVcironistfc- 

writes iu reply to JJRUJU iKetifhlrif} (seq 
page 7Ua* \^ol 1.) lu Iho llrst plueu i uu do not 
Hiiy whether you iried what 1 recommeiuied or not. 
In tbirt you are entirely wrnivg. 1st , ymi must bavu u 

grlndatono ; 2nd, you muat tuMmr have IL Uirned by 
Bteain or by u Becoud pei'BoUp which in uoL oiily a 


Pockot Damp* 

to know vtdieru Tiu can ohtaiii usiiudl pocket Jump 
In whicli a Mpring Htrikea a ]ieroussiou euji ami 
llglils the burner of the kmiii. rim cups are rolluil 
In a coil ef paiier held iu the head of iho lamp. I 
am Horry not to be able to ohllgu you. rerliapssuuni 

one u£ eux readers may be able to itolp you.—U. K, B 


W, G, II. (j57, th'rman^s) wjshps 
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• J confess that I renders it nnneccBsary to Rct out others, which brass block to heat it everv five n,. j 

yon have, you should find any djthculty in inaklntj means of euttinR and joining these pieces, but the giving heavier pressure and i 

sashes and frames, for, although they nmj not ns way I have explained is the one most in vogue the table which conieS «T*^i, * tWiigh 

*/iV F“,.for ordinary purposes. A very thin chisel, about when the table is out so whp« Jet 

BtiU they must go through the same routine from Ij in. wide and sharpened on both faces, is some' heat is once attained 'it in pnoiw ^ * necessary 

time to time. But I suppose you have not been times used for cutting pocket pieces bv men who renovated whilst the Wf rt,-®'™=* P - ? 

fortunate enongli to get a job in which this par- make sashes and frames for a price. 'I'he pulleys to register upon the Wodic 

ticular sort of work was rcciiiired. I take it for should cow be let in, and if you make a thick gold leaf is used as thin 

pranted that you cun make the sashes, and it saw cut at each end of head to liold the parting 

IB the fnimes only wliich yive you tronhlc, so I slip, Uie frame can be put togclher for Rood, 

will endeavour to give you a few Innts us fur as driving the wedge at bottom of btiles home light 

the limited bpaco at my coTumand will allow, this time, and nailing the stiles to sill as well 

First set out the height and width sccHons, as After fixing on the linings, the top linings should 

at Figs. 2and 3, on a rod to the full size, wliich we be blocked to the head, and you will be sur- 

will suppose are for a pair of 2 in. sashes and frames prised at the rigidity of the frame. Next put your 
as Fig. 1. As this is the first job of this class parting slips in tbe slots in head, letting them pro- 
we have done, wc must feel oiir way as it wore, ject up about 1} in., and about 3 in. clear of siU 
To do this we must determine the exact* wkltli These arc simply secured with a couple of small 
of sdl, pulley, stiles, et^ ; Lius is, of course, fixed nails driven through them into the head. 1 hardly 
by tho thickness of stushes (which are to be 2 in., need caution you to be sure that your frame ia 
that is to say, about IJ in. finislicd), outside lining, square and out of winding before fixing 

parting bead, and width of sash bead, allowing linings, etc. The hack lining may now b 

the sashes to be a little 

thicker than they will finish 

for play in sliding, say if. 

Thickness of 2 siishcs, 

each U in. thick 

Thtckncsa of outside 

lining .{ 

Thickness of parting 
bead .^ 

Width of sash head .. I 

Width of sill 


t 


t 


lo rraister upon the block. It is verv aeldnm tkT 

Butch metal is uaually Quite good enourt^^ f 2 ?Th; 
lips arc UHUiUly printed, not upon separate ’ 

own lininiia oI hats, ani 

leciallj for. * 

r, ’SO' neces* ' 

as G. McA. phrasfifl 

, - - - 9" ^Pjlcr of the exact abmDeiH * 

made of steel, square inside and tapering outwardfi,’ - 

^Mth chisel edges, and several sheets ' 

Bilk, or leather tnu case may oe, are knocked 
up in register laid upon a block of lead, and the 
cutler forcwl tiirou^b them, either in a balJ press w 
more primitively, with a mallet, 

of size, isinglass is the best; if too 

Gloy 

Gloy” Co., 

Chambers. St. Mary Aie 

E.C,), one of the best eizes 
ever made, as it 
decompose, 

let it 

water for either paper 
silk, and one-third for 
leather or American doth 
1 think you had almoat 

better putthis kind of work 

out to be done, unless you 
have a prospect of having 
a long run of consecutive 

orders for it, ns in the 

neighbourhood of fienton, 
Failsworth, and Stockport 

there are plenty of tip prin- 
tors, who will print in metal 
or gold (supplied) for Kte, to 
159. per thousand, on your 
own unsized stuff; and 
there used to he some years 
ago a colony of them round 
and about Rylands' ware¬ 
houses, Manchester, jl- 

iiallv, I have never heard 
of the use of gutta-percha 
in this connection, and foil 
to see how it could come 
in, as in the tympan no 
blanket ia uBcd, only shal¬ 
loon boards, ao aa to keep 

tho edges of the leaf or 
metal ns sharp ns possible— 

J, W. H. 

Coppering 

Paper,—A, J, iJ[lanch€$- 
frri.^'rhiB can be done by 

Tiolishing 

blackioad on dolh siaes, 
then mount it on a w^ood 
framc^ with the edges of the 
paper clipped by stripa of 
pajicr. Connect these stripe 
to the wires of a battery 
and immerBC in a copper 
depositing solution until 
tlic required thicknees has 
been obtained. Calico or 
linen would be better than 
blotting - paper 

stronger. _ 

ing quite in the dark, be¬ 
cause you do not choose to enlighten me with 
the purpose for w'hich you require the coppered 

If you could trust me with your secretr 
help you with sound advice. Had you 
- stamped directed envelope, 1 might 
have replied by post, but it is obvious I could not 

omitted to give your address. 1 
after I have answered them, nc« 
register the addresses of correBpondenta.—G. E. B. 


but upon tlic circular cro’w 
often upon the 


.. .1 also 

the felt Jmt trade ; it, 13 but seldom that the 

aity arises for cutting round/' 
it. When required, 




of paper.' ^ 


on the 
e nailed 


l3) As to the 

e^pendve, use 

Cl2s. per cwt: 

St. Mnry^a 
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never can 

If the latter 

own with two-third# 
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When you have once deter* 

mined thig, the rest of the 
Betting out is plain enough, 
as will be seen by examin¬ 
ing the detail as Fig. 7. A 
very simple vvay of making 
yourself familiar with these 

different sections would be 
to obtain samples of sill, 
pulley, stile, inside and out¬ 
side linings, sash and part¬ 
ing bead, parting slip, and 
sash stuff', etc., at any im¬ 
porters of Swedish goods. 

You would find them very 
cheap, especially as 
only want very 
lengths. 

ence between them and the 
ones you would prepare 
yourself would be that j’Oii 
would have to do the set¬ 
ting out after the stulf^vas 
worked, instead of when it 
was all suitably planed 
straight and square. (I hope 
you will not infer from these 
remarks that I am in favour 
of ueing this class of goods.) 

We will consider that you 
have prepared all the pieces 
you require, Now^ set ofi' 
the distance between the 
pulley stiles on the inside 
face of sill, ns at B, Fig. 4, 
and along top, as at c. 

Fig, 5, and the distance 
between oiitgide liningg, 
at A, Fig, o. Next mark 
the thicknesg of pulley 
stiles, allowing for wedge 

behind* as E, Figs, 4, a, 6. Now gauge for the 
depth of thjs housing, which should be about half 
the thickness of sill. If you are Betting out a 
sill already sunk and weathered* you will have 
to gauge from the bottom, taking care that it is 

out of winding, etc,, before you do so* If you now 

gauge the thickness of the inside and outside lin¬ 
ings on top and bottom of sill, nil you require to do 
IS to cut the various pieces out and it will be ready 
for putting together. Next mark off on the head 
the same distance between pulley sMlcs, and cut 
the groove to receive the tongues of same. The 
pulley stiles may next be set out, squaring the 
ends whero they enter the housing in siff, ami 
marking the position of pocket piece and pulleys, 
in your case I Bhould advise fitting these four 
pieces together. The method is tiffs Lay the 
fiiU on the bench, and stand the right-hand pulley 

taking care that it stands 
square with sill, and fair ’with the sinkings for 

J outside linings, and gently drive in 
the wedge, e. Now serve the other side the same, 
and try and fit on tlie head. You might now fit 
your inside and outside linings. These are very 

together at f, Fig. 1, and likewise 
very often not. Hut you must be sure that your 

perfectly square before fitting these 
Now knock it apart and cut your pocket nieces, 

n'“ ti "’'■'^**1 «hown by the (lotted 
lines in Bil, 3, by boring a small hole 

indicaled by star in sdine figure—and wilh « 

^aw making a fine cut clown the 

for parting bead. If you now 
a fine tenon saw both back and front, as 

the front o,l«c of #tilc, a aUsht tep’will^relStkc‘ 
piece and the same piece will do. This requires 
little care to cut it in such a manner that the 
piece iteelf forma the so-called “ pocket piece, 
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Blotting- 


THg.l. 
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paper wit 
both side 


.ffackiead on 
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rig, 5, 


as 


because 
But I am vrork- 


Sash Making. 


on ; this is very often simply pieces of thin outside 
stuff laid horizontaJly. About the sashes, I think 
there is very little 1 can say but what you must 
already know, except that you must plough the 
outside of stiles sufllcientiy long to allow- for the 
pulleys when the sashes arc up. 

1 show at 6 G, Fig. 1* ore not always used, but 
they make a stronger job, because the meeting 
bars can he mortised and tenoned instead of dove¬ 
tailed. The above remarks are very sketchy and 
brief, because to thoroughly explain everything con¬ 
nected with Tuuking sashes and frames w'ould take 
np a whole number of Work. I have to condense 
it accordingly, but 1 think you will gather from these 
hints all you as a practical man would ’want to 

know,*—E. D. 


F aper. 
could 

enclosed 


J 


The brackets 


do so ’when you oi 
do not keep letters 


lilglit Forgings.—J. F. {fr£ind5t£?orfft).—-Bayliss, 

Jones, &: Hayliss, Wolverhampton,siipplythese,—J- 

Crucibles,—J. C. H.—The Morgan Crucible Co 
Batfersea, sell these,—J, 

Child's Cot,-F. G, (Stamford Hill)-I have 

carefully examined the rough sketch and specillcar 
tion of your child's cot, and 1 certainly cannot advise 

you to take out a patent for it, for the simple re^on 
that the improvements claimed for it have bee» 
forestalled in a ’^%'ay that IthinkJs Buperior to yours^ 
However, this latter is merely an opinion, and you 
may prefer yours, but I am afraid in any; case you 
could not substantiate your claim for originahty, m 
the falling side of yours seems to be practically the 
same as the prior patent* though the details njay 
vary slightly. Your suggestions for folding up toe 
cot do not appear to poasess so many pood features 
as another pa lent wliich 1 think is an improvement 
on 3 ours. 1 am very sorry 1 cannot give you more 
encoiiragcniont to proceed with the cot, and having 
given my opinion, it is* of course, optional with you 
to do as you think best. The advuntag© of havmg 
a side which can be altered in height is ^ 

doubtful one* so far as safety is concerned, and it jh 
chiefiy a convenience ’When the cotia close along- * 

In answ^er to your*:,J 


*1 


String Hammockii* 


G. F* K, (Bc?pcr).—An 

article on how to make string hammocks will be 
publiBlicd in an early number of Work, This will 
fully meet your requirementB.—G. E. B. 


Book on Acctunulators.—B, F. E. (Carlisle),— 

Sir D. Salomon's hook on the management of 
accumulators is published by Whittaker & Co 
Paternoster Square* London, B.C, 

-G* K IL 

Printing Hattera* Laljels*-G, McA, (Liver¬ 
pool), — (Ij ‘*Hat tips*” RB they are technically 
termed, arc printed by means of heat—like tickets 
for goods—in nictal or leaf. Firstly, a brass block 
must be cut sitnilar to an engraved ’^voodcut—i.c. 
the portions not intended to oc gold or metal cut 
away* and the rest left level with the Bvirfacc* 

The block being heated, usually over a giis jet, the 
gold leaf or metal leaf is laid upon it, and next tho 

silk, which is not always Bized; pressure is then ap- ' side an ordinary bedstead. —- - 
plied. When cool, the eupei'fiuous mctiil is brushed inquiry about the number of children ’Who j 

off. It can be done in any ordinary letterprcsB* injured by falling out of low railed cote, I 
but there is a delay consequent upon removing the say that I have never known of an instance, ono 
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The price ia 3 b. 
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Sn o p. 


Work—Jane 7,1S90.J 


Speed tor LritliG, M hi 

I III-."IK* tiE ^Hur iii.iii>U*'l V, ill vHiy with tiiii 

rak' aT i i t jl iiuiy lai' rt f knn lln' .-iir-i^il 

01 ymn- l-io- Viulie U> tin ratiti <■! lUi* \\ bt --l tr^ 
imllcy I ill oiImt wuni^, tla^ mitulii r ih iiinivi tluj 
it iliana'tcr of Iht* svIkh I is Kt raii i- lUaii iI-m iHami h:r 

01 ’ the pultow Sou ill ii bill, lalhr a 

tioTi will in-‘S to l-siiy, Uh* w Uc i 1 hi., iitnl Um 
j iuiIIgv on iiiilliilrt'l 3 itl. i‘i', ll ytni E r< ail vit! 

liibL/say* pi'i' niiimlo. yon will -(‘I l-U Jiy 3 
revolutions, \vhit*li is lasi mon^^li ii»r ^loali w i>i k iii 

w ooii : Ll ynii l n ad liii ju-r 

iiiiimU" you Is'i ri'vohi- 

riLrlil toi‘ wiHiil i>£ 

ubout b iU* 3 in, (iiaim- 

hut ftir 111 is you 


I ^ Rkululi 

iirentioiiml can he woii^iul 

If juii hud j^ivt u 
I h ami widi ll of iiiuf 

satisfactory [ 

VUS\VCIS 5'OUI* t|UCI‘V, 

llui 1 liuhe 


myexpericncehw been considerable^ ,iaino 

, ^u:r with » Hut a child eannot cliiiib 1 etc., it would liave been iiiiieh mure s 

. trreater* Most of i^wst of clhldi-cu i c. our t this may not be so* The sluies shown arc 20 in. b> 

own! soon acquire imscb j * I | consequently S' in. miii^e. Vmi bentg a praetiual ] 

tendency toclwit). i nope Wqkk 1 Blatcr will uudcrsUml ibcdC terms.—1;., D. 

iv * 110 ‘^a fi^lfccessrul one, 

*uif you may 

whenever yon choose 
send us partLcuiurs of 

wyVprQvemenis you 
intern plate patent¬ 
ing. that yoar com- 

inunicatlons a ill be 

reirardctl aa couii- 

Watch ^ Be 

uairai —* '' * 

% (Poplar, 

If yua 
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iiml pulley huv- 
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niecesof old 

cylinder 

for the 
h s p 9 » 

thougli.it 

would DC 

beat to 

Be0 ihitt 

the old 

one is the ^ ^ . 

correct size by try in 
the body* and see that it has a 
hold the cylinder between two teeih ot 'scape 
wheel and see that there is a little shake nr trcc- 
dom equal to what the tooth had iiisifie ; Ihon select 

„ new cylindert exact size, and proceed m lollows: 

To nut a new pinion^ select a new one, same size 
iold one, or, if lost, send wheel to tool shop for 
one, or, if you have a slock by you, select one to 
Buit the wheel it is to be driven by* Mount a fer¬ 
rule on it and truly centre it-^that is, run true centres 
or points on each end of it; now with your j?ra\cr 
torn a part Of it. slightly loa;irer than the thickness 

u* the wheel, down* till the wheel fits tightly on. 
Bee that you make the shoulder or seat quite tiat lor 
the wheel lo pass on ; now^ undercut the part you 
have just turned* so that you can rivet the wlieo 
ua. Gauire Or measure the height for your wheel 
from the plate or cock, and turn your pivot shoulder 




■ J3 


’.n 








i 


a 


2 


Si 


X 


:i 




'G 


£ 


i - 


1 




I 


T 


L 


I f 




T± z 


• w 


A 


pliU'C. — 

l'\ A. ^1* 


. I 


li 


X A 


I 


I 






E 


X « 


9 


• J 


r 


r • 








.ll 


«1 


j 


r 


S 


Tmns 

Icr Pro¬ 
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turcs. 

Mc^>r^ J. Hanuud ^ ^n\i. Ilk 
Loudon, supply iraii^iVi* pruccs’i pii-- 
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Example In Slating-* 


n*W* E* {Unis). 

ISerners Si. 

Quality of Glue Test*—F* 11. (/aimfon).—Good 
irhu! should be nearly trauspareni, withoui taste ur 
siiiell, free from spots or clomline.^-:* ami of a dce[j 
brown colour. A rovigh nielliod ot lest mg its 
adhesive power is to soak it iii a large (iuuntit> ut 
water for some lime, which causes it toswml eon' 

own weight 


1 tooth of 'spapf whoel in I Xylophone.-I n-stiu-mext.vi.t.st (SVi/Miri-l.-Tii 

little shako, ihou ] reply to your questions respecting' Ihn iiihliument. 

n) The straw roi>es ai*c similar to what arc usluI in 
some ])arls bv farmers to lix the thatcli on stack 
tops. If you were at a hu'm* you could get as much 
us you require for a few peace; if you have no 
opportunity of getting any in ihi^ ^vay. 3 'ou miglit 
make them in the following manncr_: fix a wooiien [ 
axle about 2 ft* long in b(u\rings, putting a pin in at 
each end to prevent its working out; Ijx a handle at 
one end, and a small iron hook at the othe_r entl* 
then draw some straw' straight wilh your lmml> 
ixuid it in the eenlrc over the hook* gut some one la 
turn the hanille, and draw your iuuid bauk over the 
straw, when it will be twisted into a ropoj belore 
The end is reached, insert another length of drawn 
straw' between I he ends of the lirst piece, and so 0!t, 
till j'ou get the requisite length; j'ou must tr> to 
keep it of one size, ahmit 3 or 1 in. fl iaiiiet rr; whcii 
rtnished, tie the end and keep U atretclu'd till 
wanted. a3 if let go, it has a tendenej- to imnvist. 

If you cannot manage this, I believe a piece of nrj 
white hutnp rope the same size would do ; tix u on 
the w'ood with wire staples, keeping them rlear of 
the notes. V2) I don't think knots will allecL the 
tone if hard w ood is used; if pine, it w'oiild be heller 
clear of knots ; the wood must be dry and w^cll 
sesisotied, Itosew'ood is supposed to be best, but 
oak, pitch pine, or yellow pine may be used ; mt\kc 
the notes about 1 in, w'ide and U in. deep, t-b *set 
the notes 1 in, or U in. apart, rcinciubcring that I he 
wider apart tltey arc, the longer the instrimu iit 
will be: they are made wjtli from tweniy-cigbt to | ; 
thirty-six notes, naturals; if you want to havt» 
dais and sharps, ^yon could fix a third bar wuh 
rope on it. and tlx the abaips and Hats in groujis 

1 wo and three, same as the keyboard of a piano, 
did not notice what note the higlicst or lowestwas, inm w irc, 

tuid cannot see the instrument at present. If I have JJ’j i^wer 

nn nTiTKirtiinitv of Bcoing It again, I will get all par- inqicrcua. w nut im lowi r 

Ucnlars ^ d <Umons ons. and with 1 he Kdilm’ S is provided with a sniiuer- 
p'Sf^iontiU send a description to WonK-K side 

BCloro Leos*—If J- L. wilt send to ^inied downwards and 

Messrs. Lancaster & Son, Colemoro How, liinmng- toucliing the aurface of 
ham, for a set of lens for the microscope at Is. or | w hich it is 

thereabout, he w'ill have w'hat he requires, it will [ fiji-t‘L'd bv^ loading the fail- . 

bo midorstood that the object glass will ouli; be a ■ r*el, i>* with weights. The greater the consistcnoy of 

coninion ouGi but Quito for u bct^iiinor-. ijIuOi, the ji;;rciilcr the weiK^t which will ha\o 

I would also advise J. L* at the same time to get the most accurate inclhotl consists 

Messrs* Lancaster & Hon's catalogue; he wnll rind it :i ascerldining t he weight of force required t o hiTuk 

greaLhclo as he will then see what is lobe had umtat j^iven bar of the malerial as compared with that 

what cost. I liave placed an article on eye-meep to break a speeimen of known quality em- 

in the hands of the Editor, which 1 ttunk wilt help pjoy^d iia a standard. iStirks of pure gypsum or 
those who are working in optics. If it will he any idastcr of l*uris are cast of precisely the same 
convenience to J. L., I would procuro the lens suit- dimension^, and then saturated with solutions of 

iShall be glad to help any dillurent glues and Ihoroughlj* dried. Ihpso 

O* L. j plaectt one b}^ one in a metallic ring* ha^ ing 

ntrnl Chuck—W. Ih G. (Manchester ).—I tvolelies winch reeeive them, and a lever having 

tiona of ail oval chuck, w'iih fckctchca, arc in band, the centre of the stick ns the resisUince amt a 

and liave been written in answer to a similar qucs- graduated niereury cup upon the long arm as the 

tion bv \ S H L IJI "a hfo r f/i), another subscriber, counterpoise. ^Icrcury is poured into the cup until 

ProbaW'tliese will be sulHcient for \\\ B, G., but the standard stick commences to break; the cvel 

the explunatSoii is short, as beliU“Shop" columns, of the mercury is taken as the absolute slaiular^h 
tiie expiunauou la , I ^i^irked o, and the scale can then be uumbered 

ut equal distances above and below. Glue, which 
is less tenacious, will require less mercury, and will 
be so many degrees fa foiy zero; whilat a at rouge r 
glue will require more mercury, and be so manv 
degrees eiiJOi'f zero. ddio chemical method at 
estimating ihe gluten by i>recipitatin 
tannic achl is not a criterion of the quuhiy of gUii% 

a glue rich in gluten may have poor adhe.sivo 

qualities.—F. Ih C* 

Inlaying' 

vii^t to be treated fully in 
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fiidiTablv. absorbing 5 to id limc^ ils . 

water* The more consisteiU itud uluritic Ihc gUiu lu 

this state is found to he, the greater will be its 

adhesive power: and the larger_ the quantity or 

■aicr absorbed, tlie more ecoui^iuieal will tbe glue 

be in use. Bur as this lest is only anphcable to bone 

glues—^1 or those from animal otial do not behave 

Lippowitz's 

often used. 

Five 
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of 


similarly 
method is 
which is as follows : 
parts of glue are soaked 
^ cold water for some 
time, and then dissolved 
ill sutlk’icnt hot water to 
make ihe weight of the 

solution equal to 
parts, w hen it is kept at 
about GF F, for twelve 
hours to pehuinise* To 

determine its consistency 
the jelly is placed in a 
cylindrical glass vessel, a. 
alTossthulop of w hich is 

of tin, iJf per- 

thc centre* 
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foraled in 

'riie hole in tlie tin should 
bu large enough to allow 

i I 1 lie n-i-e. passage of a stout 
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Watch Repairs—A, Body of Pinion; B, Seat for 
Wheel; C, Undercut for Rivet -when finished 
that Is, punched down on the Wheel and holds 
It; DD, Ptvota ; E, WheeL 
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Glue Test Machine* 


back to that mark; turn your pivot straight and 
J true UU it will just go in the hole; then a rub 
V with a burnishuf, and slightly rub a round broach 

through the hole and that end is done* N'ow take 
a peg and cut it fiat; cut a notch in it and lut 
i the end rest on the plate, and cut away the notch 

r* or bottom of ihe peg liil it will just fit under the 

Id top plate or coek. You have now the measiiro for 

J the other pivot shoulder; turn it back to that mark 

and fit it Ais the other* Now try it in its place ; if 
il no endahake, turn one or other of the shoulders 

J back till it has a little shake up and dovvn. Sliortcn 

q pivots till they just come thrijugli the plutc, uiid 

tl nicely round oif. You did not say what iiinion it 

it ia. so that these hints may requirc a Iitl le altenug to 

>4 Huitthe pariicular pinion; for ini^taucc, tlio eentro 

q pinion of a Geneva w'atch is hollow, and must ho 

a fitted in on an arbor, and the scape wheel pinion /r 

*tl b BO short there is no room for a screw ferrule, Battery for Lamp.—A- G* r. , d' 

r* aijd muBt be fixed to wax ferrule; then a fourth i The lamp you have is, probably, a r mry J^tar lanrp, 

pinion, wdth a SBConda pivot, should have the requinng a current of 7i> 

long pivot finished lost, or you may bend or break four volts to light it* Thia you could obtain irom a 

It. Bui should you not be able to gut on, write two-cell pocket accumulator, or a uircc-ccu cnjoime 

again. There was a description and illustralion of silver battery. ^J'o make tho accutuulator, >oii 

T|> on‘‘Howto Pivot a Cylinder" in VVouit, No* lli, wdll require closely-fitting, \vcU-mudo cbimjlocelb 

ig page 302* Hufer to that.—A, B, C, of tho desired size, ,'I V i? i 

Incubator,—D* F. A. (irinona. ncor Ifatnilton, bo cut to fit tho cells, ^ * ^'.j ^I^^ 

O Ofi/armj.—Moasra. Hcarson & Go's, incubator is \ f^YnT-lqiJir diur an uucuiiui- 

ateiited, and lo describe it in full w ould be in- is scarcely suitable CorchurMUK m 

uriouB to them* as it would enable olhcis make hitor. ^a largo 

di that whloh is manufactured uiid solil by them to lion, as this battery so soon I qun'pn cnlls of a 

fU their profit in virtue of their paiciiL riglit;^* A current is demanded froni it. „ Ai™ to use in 

l^tice of the incubator was givun on page 153, i ni^niiiiulator —U E B 

f Voi, IL etc* charging a four-volt pocket acouiuuiator. v». sh, o. 
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able for tho microscope. 

aniutuuT in tho same waj'. 
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.r, G. The subject is too 

Shop," hut vou may bo 

81110 it w ill liave due atttMiliou iu the uody of the 
nui uizine* A series of pa|iui*s is projected, but they 
I iiuist w'uit their turn, as there are many whicli are 
cou:sid< 3 red mure iiiiporldut wiiUiiiiJ publicution* La 
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[Work-^one 

oranda, 

ExniniTioN of Hojie Industhies.-T he 

Co-opemlire Union, Limited, will be held 
will be given for tlic best specimens 

work in any of the following classes: Engin^eS 

bouse decorating, wood carving, wool’ uirnf^’ 

tret work, toy maKing, painting on glass china 

pottery, oil piiinling. water-emour dravving, pen or 

imneil drawing bookbinding, modelling in clav 
plaster, musical iiistnimotits. confectionerr in van 
lions, and miscellaticouB collections. “All wn,t 
eriiered for competition niust, be executed by ama, 
U’urs, and must be the iiontt-^dc individnal work 
of the e.xbibitors. Intending exhibitors must te 

also be held at the same time an exhibition^ 
specimens of work showuig the skill of workman ' 
and apprentices in ihcir own trades. Full n^ri 
eiilars inny be obtained from Mr. \Vm. Broornhali' 
general secretary. 411. Bedford SUeet, Strand, W.C.' i 

A itlAN'CIIESTER EXHIBITION OP Art4 AJTO 

Crafts.— i he Art Gallery Cummittec of the Man¬ 
chester Corporal ion have issued regulations for the 

proposed ExliilHiiDii of Arts and Crafts in the City 

Art Uallory, which will mjeri on February nth ISfli 
lliii unicles to be exhibited must be produced 
during isyo, find be the work of residents within 

radius of twenty milea from the Town HaU* Prizes 

are oitcrcd, and firms at a distance may exhibit 

but not lor conipetilion. Forms of application for 

space will be supplied by the Curator to intending 

exhibitors, and the loniis must be returned hefom 

November 1st, im Ail work must be delixered 
in Jainmry, 1S9L 

The exhibition will consist of contemporary work 

in design and handicraft, and will include the fol* 
iowin;r : — 

Besigiis and cartoons for decoration of all kinds, 
JJecoraliTe painting, more particularly in associa¬ 
tion with architectural or cabinet ^vork* 

Textiles ; tapestr 3 -, needlework, woven and printed 

fabrics, lace. 

Painted g^lass, lead lif^^ht-work. 

Pottery : tiles, majolica, painted china. 

Table glass : blown, cut, and engraved. 

Metal work: wrought iron, brass and copper 

repouas^, gold and silversmiths' work, ceas¬ 
ing, enamels, and clockwork. 

Models, architectural and mechanical. 
Wood-car\diig )_ carving in i\'oiy, cameo, and 
Stone-carving j" other materials. 

Cabinet work: inlaid and paiiiicd and carved 

furniture. 

J^ecoraiive sculpture and modelled work : friezes, 

architectural enrichments, relievos, plaster 
and gesso work. 

Priming: book decoration, printers' ornaments^ 

iliuminaiions and decoraliv'c maiiuscripte, 
wood and metal engravia 
Bookbinding and cloth cases. 

Wall Papers* 

Stencilling. 

Lentil or work, stamped, tooled, cnirboiilli. 

Fishing tackle and the arts of the laxidcrniiat. 

And such other kinds of decorativ'c art not above 
cuiumeralcd as may be approved by the SelectioD 

Comniittce, 


I Vandyke in water, or such-like pigment, mark I 
in the figure. Caro must be taken to avoid tho 

Eoda-wiilcr running down or spreading, only sufti- 
cient being in the brush to make a clean, sharp 
marking. With practieo, it will be found that the 
flat but thin formation of the brush can be made to 
execute the desired shapes quite as well as the 

ordinary bone or thumb-nail in oil graining. The 
soda water, of course, bitea out the spirit colour, and 
should be all right and clean after the Avork lias 
been well sponged otf with clean Avater, In Avork- 
iiig sides and cross-rails, a little turps is used on a 
rag for "cutting up" the joints cleanly, just as a 
AvaHh-Ienthcr Avould be in overgraining in waier, 
Turfia can also beuscd for the oiling out, hut this 
is tlonc by A^ciiiing. and tlicn drawing a pad of old 
rill iinel down it at once. This process alio avs Avork 
being grained, OA’crgraincd in Avnler, and A^arnished 
on sitinc da 3 ^ Respecting your other question, I 
Avould advise getting a printer to put them in the 
cutting Tiiachine for you, or get a bookbinder to 

tinish ilicm olL—F, P, 


the meantime, without giving you all the informa¬ 
tion I should like, the following hints may help you. 
I daresay you are aw^are that inlaying is generally 
done with veneers or v^ery thin Avood. In the 
simplest form tAA"o pieces arc cut at the same time-* 
that is, the saAv cuts through two thicknesses. It 
follows that the piece cut out of one must fit in the 
other, so that if, sa 3 \ a piece of %vhitc A^eneer is cut 
at the same time as a piece of black, tAvo inlays ciiu 
be formed* The piece cut out of tlie blade Avill go 
in the opening of the Avbite, and that from the 
white Will (it within the black. Tlie pieces Avill. 
hoAvever, not fit closely to cacti other, for the sa'iv in 
cutting removes a perceptible amount of material. 
To do aw'ay AvitU this looseness is the intention of 
the tilting table. It is tilted to such an nuclei Juit 
the saAV cuts through the Avood on the bevel ins lead 
of perpendicularly to the surface of the Avood Tho 
piece cut from the upper veneer is therefore 
Bli^htly larger than the hole in the loAATr piece, i 
think the purpose of the tilting table aaTII iioaa' be 
plain to vou, though 1 have done little tnorc than 
indicate now it is to be used. The chiborale inlays 
so much used in furniture just uoav arc produced 
by an entirely dilterent method, requiring great 
exactness in cutting, Kach piece is cut sopuralcly, 
or rather each colour, for four inlays arc usmtiiy 
prepared at the same time. Tliis marquetry or 
inlaid work is not done Avith a machine, but with a 
hand frame almost exactly the same ns those ii.scil 
for fret cutting, the priuciiml difiurcncu being that 
the marquetry cutter uses one made of AvootL Tlie 
veneers AA^hile being siiAvn are held in a peculiar 
appliance caOed a " donkey," After veneers are cut, 
the best way to Jay them is to ghic the pieces down 
on a sheet of paper. When dr)', tlie upper or un¬ 
covered surface iimst be leAxdled, and should be 
roughened Avith a toothed plane or other means. It 
is then ready for laying on the solid aa^qoiL like any 
other piece of veneer. If you try the \\‘ork, read 
the articles Avhich haA^e alreuay i 


Trade Notes and ittem 
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A Screw (Telescope) Dining Table*—T. H. 
and K. C. Aa there arc Iaa'o of 

you Avlio h:LA*c signed the query creating this 
reply, I hope thci^e partic 11 lar.s will satisfy bath. 
You Avail t a table 5 ft. hy 4 ft fi in. to extend to 10 ft* 
This one will extend to nearly the distance—0 ft.; 
it Avill give you much more trouble to ImA^e it to 
extend the extra 12 in. 

either 28in., 2U in., or 30 in 


The JiLUght of it Aiill be 
., as eousidcred best. J>o 


a 








Q 


xppeured on 
veneering. After the veneer has been jiropcrly 
laid (Avith a caul) the paper may be removed. The 
surface is then clcLured up and finished in any Avay 
desired. If you still Avaut to kiiovA' anything, Avrite 
again ond state clearly on Avbat point you AvaiU 

information,—!). A. 




Cover for Book. -Amate ( Flo!fou-ayl—It is 
impossible to oblige you Avith thu prohable price of 
covers for a book about the sijee of Work, and also 
where you could buy them about Islington, You 
should narne the Avork for Avhich tlie eloili cover is 
wanted. It would then be possible to find out if 
such a cover is supplied for the book hi question,— 

Ed. 


Tig. 


Taxidermy*^a. G, H, iOswestryX-Jt Avoiikl 
take up too mucli time and space of “bliop '* to give 
a complete description as you require for {ireserving 
and Btutfing birds. The eases you speak of you 
Avail be able to make yourself, or a Joiner could 
make them for you. Tiiey cannot be bought ready- 
made, as they A'-ary so much in size—In fact, they 
are made to fit the birds; for instance, wluit will fit 

a wren AviJl not fit a crow. 


, , You can get tJic eyes 

either from niyseif or Messrs. Pachc & 80 ns Jtir- 

iningham. The work that is likely to suit vou is 

publiBhed by West, NcAvman, & Co., at, ilattoii 

Garden, London, price Is. With respect to the hist 

part of your note, I intend, if the Editor aa ill allow 

me, to treat of the art of taxidermy in all its 
branches.—J. A. W, 




J^m 


A Screw (Telescope) Dining Table. A, C, D, E, in 

Figs. 2 and 3, show correspondence of parts. 
Fig. 1.—Table partly extended. Fig. 2.^piaa 
of one Corner, Fig. 3.—Section of one Comer. 
Fig. 4.—The Tube and Screw. Fig. 6.—Method 
of screwing down Tube, Fig. 6.—The Handle 

or Key. 

not comlernn me if the following dimensions do not 

suit you, but alter them acforiiingly^ as there is 
dcf^ificd rule to work to. Thickness of fop, i; in; 
thickness of leg blocks, H in.; tliickncss of inner 
frumitig. li in,; thicknesa of outer framing, 1 in. ; 
width of side framing, U in, ; Avidth of inner 
framing, 3 in. The top must, of course, be diAddcd 
in the middle, 't'o one pair of leg blocks arc joined 
the Older side frames; to the opposite pair the 

iuarr frames. These must work Ircely along each 
other, lu Fig. 2, a is the outer fmmiiig, c the inner 
rriLTtiing, Dthc rail joining together the two inner 
frames at the end, A similar rail to this latter con¬ 
nects the tAvo other frames together at tlie end at B 
in Fig. 3. Uudcrnealh all the outer f mini tig is c: 
moulded rail, n, in Fig. 3, beiAvcen which and the 
top rail shown above,c in Fig. 3, tlie inner frsiiiics, c, 
run, 1 have not si town the rail above V in Fig. 1, 
it Avotild then partly conceal the Avorking of I he table. 

I The iron tiihc. Fig, J, is screwed doAvii, as in Fig. 5, 
to the buck connection of the inner frames, the 
other end of it being inserted in a block lixed to tlic 
Iraming at the end. In this tube Avorks 
whicli should lu’otrudc partly through a hole bored 
ill tlic end framing. The table, as perhaps you 

knovv, is opened or closed by turning the scrcAV 
Avith the key or handle in Fig. (5 
I required to fit Into the top. 

for polialfing, linishing, etc,—J* S, 


Mortising* — II, N, {AlriMe) appears to be¬ 
lie A^e that it makes some considerable ditferciice. 
which edge of a stile is jnortiyed first. I Iiua e not 
found much dittercnce, and cerUuriJy ncA'cr spoilt a 
job throuKb *^it one Avhich u]'kpc.r- 

most." He appears to use a machine; my direc¬ 
tions w-ere for monising Avith mallet and chisel, not 
for machine. Certainly, if by ''blazing" he mcan.s 
driving out the core, the inner edge should be 
uppermost. If this surmise is correct, II, N, is, of 
course, quite right. Whenever a n>ortise is smaller 
one edge than the other, tlic core should be driven 
from the smaller mortise to the larger, or tlie m> 
cumulated core is likely to do damage, especially 
under the pressure of a mortising machine corf- 
driver. Machines need experience, and H, X is 
wise to find out the reason of his failure —11 A B 
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ia fit La BtUe Sanvage, Ludgat^ TfiUi Lfmdonr 

y fj'c/ufA f rtrif WcdfirKdap mmiinff, rtiid nUouUt b& obtainable 

wh£.re titrouifhoui tho United Jiiniidtmi mi Fi'idti\tat the UUeet, 


no 


*** AdvertiPCinenti should rcRch thp Offlee fourteen 

dnys in advanco of Mir date of 


SALE AND EXCHANGE. 


Beit's Patent Enamelled Adhesive Water* 
Proof Advertising Paper Letters and Figures 

in all Colours and 

17 ,, Arthur Street | New Oxford Street, 
apply. Sample sheet gratis. 

Tools, Tools, Tools,—The cheapest house in the 

trade for Kn^lish and American tools is Lcnt's, 357, Hackney 
Road, London, E. Send stamp for reduced price list, [4 R 

Machinery and Tools_ Largest Stock in London, 

BmTA^fxiA Co-, 100 , Hoiindsditch. Cash or Hire Purchase, 

Gas and Steam Engines.— Engineers', Amateurs', 

Catalogue 

BkitaXnia Co*, Colchester, 

Best Book on Lathe. Chapters on Metal Spinning 

Britannia, 

lux K 


Sole and Original Manufactoiy, 

W, C. Agen ts 

[34 R 


n t I -Exile—B y the time this ap- 

^ pi’obabie that the subject of grainiiij, 

progress in the pages of 
WORK. \A e Avill not, however, deny you lierein 
tlie information you ask for, brieflj’. I atasume you 
refer lo ihc jmitution of oak In *' spirit," or turps, 

^1 Avhich is a qiiick-diyiug process, iisuful 
lor such places like Cheajjsidc, Avhei'e ordinarA' oil 
graining on the outsides of tlic simps, etc,, Avoiild be 

It could dry. The graining colour is 
made in this Avuy Uub up a fcAv ounces of gilders' 

T Avhicli must be quite dry, in Uupcnlinc to 

^ thick paste; stain tliatis, colour—tliia Avitli either 

ravv or burnt SI Dim a, burnt umlicr, and ivorA" black 

(ffroiind in Oil), according to the colour desired 

c. or antique oiik. Adti to this a little 

quick-drying bath A^arnish, and ilicn thin 

About tAVO ounces 

of varnish to one pmt of turjjs Avill usually bind the 
colour; too much varnish will dry it too quickly for 
working, ^^id will not let it be spread eveniv 
Spread as with oil graining, but "hurrv up» ^ 

don t cover too much at once. Use a diistiiW briish 

to give variety of depth after spreading lUe^coloti^r 

and then comb at once* not attempting too puicli 
variety Avith the latter. To put in the figure of oak 

fiohftmS of veining fitch, find AviUi a 

solution of common soda-Avater, stained AA'itli a little 


I 


a 


Tools, Stocks and Dies, Fo-'gijs, etc. 
of new, 6 d.; second-hand, 3d 


t -r 


Builders 


ft SCrevA’ 


and Screw Cutting, 3s,; soiled copies, as, 

Colchester. 

Six Cabinet CoplCfl^ from Carte or Cabinet Photo, 

for 35. 6d. Originals returned urtiiijnrcd*-^ETMHLDKKT 

Henra', Alvaston, Derby. 

Designs*—too Fretwork, roo Carving, 100 Rcpous^^ 
100 Sign ^tencds, (all full size), 3150 Turning, 400^ Stencils,* 
500 Shields etc. Each packet, is, 100 Decorators' Stencils, 
60 .shcrtii'^, as. 6d. All post free. Lists free. 

THARD, 113, Old Christchlarch Road, Bournemouih. Note 

change of Address. 

AmatouV Printers,—Several small Founts of 
and Commercial EluLiro Blocks cheap. Send for Spe^- 
mens. Also Hmall Prinijiig Press,—E, Pouteau, iflj Ali- 
croft Ro.ad, Mavcrstock Hilf, London. U * 

A 1 Water Motor.—( to i h,p , according to pressur^ 

Walton, 9 * Queen Anne Sl, Stoke, Stans. laS 


Extra fiaps nrn 
Head preAuous ortielus 


AAdtIl 


V,—Bit T E F Acr xowl e dg :irEN'rs. 


QuQHtinnKlmriMienn reedvoU from tliofollowirorrorrcjinon- 
fli'iiLs.amluni^wfrii imty Jiwiiii spiiri- in Siisir, nium whii’li ihne 

tH ifrciti iirf.^surn:—J W, c. 1 ; AV; s. {(nunaoin: 

c. <■. n. (.A'Hii/iMr/mniq: bii^-autv; \v. j. Xkw 

Huiisf ill neat ; ,1. r. s. A. S. U. tOkf/firjin ■ .At. 

K P. DiUTMrrs; T. 11. {liktr.khnno; 

X. W, L (Portoath}* Ci oc'K JiUin lLu; F. AV. It. ; 

A. li. : W, L. 11 vnrnisTATrc: 

Ski.f-II i:lp : U. K.i; .1, A. .At. (tilnttijiird Itttli' 

Noi,Lf'rjo>; ; p, p. iLutuhm}; 11. W. \ J, ll. {hetn^- 

hartil ; T. If. (.Ghiiisup}\ B, J. T. ; Siiki^t Iiiox: (s, lt.lt. 

IH C'a/dFT). 


F. CoUL- 


fis 


I j» 
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price los. 
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